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PRIMARY ATYPICAL PNEUMONIA 
REPORT OF ONE HUNDRED AND TWENTY-FIVE CASES, WITH AUTOPSY 
OBSERVATIONS IN ONE FATAL CASE 


MAJOR ROBERT J. NEEDLES np MAJOR PHILIP D. GILBERT 


MEDICAL CORPS, 


Ti cy do certainly give very strange and new-fangled 
nanus to diseases—Plato. 

\n increasing number of reports in the litera- 
ture indicates the presence of a pulmonary con- 
diti 1 known by many names but called chiefly 
vir. pneumonia or primary atypical pneumonia. 
Mo. ern interest in the condition dates from the 
rep. rt of Bowen,’ who called it acute influenza 
pne monitis, feeling that it was a mild variant 
of ; indemic influenza. In 1936, one year after 
Bov en’s paper, Allen? reported 50 cases of the 
diss se and emphasized, as had Bowen, the 
pau ity of physical findings as compared with 
roe: gen films of the chest. Beginning in 1938, 
Rei 1ann, with various co-workers, has published 
ani nber of reports of the disease. It has been 
Rei: 1ann’s impression that the infection is caused 
by « filtrable virus, though he admits the absence 
of «onclusive proof. However, this work has 
d to emphasize the etiologic problem, and 
ther is now a strong feeling that in many of the 
case. Of pneumonia of nonbacterial origin there 
is « unity of the clinical and the pathologic 
pictire.* Most writers agree that the disease is 
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not a new one, but evidence is at hand to show 
that its incidence is increasing. Thus Smiley 
and his group,® in a carefully controlled study, 
noted the appearance of the condition in 1937, 
with increasing numbers of cases in succeeding 
years. Goodrich and Bradford,® under condi- 
tions which insured complete clinical and roent- 
gen examination of all patients with respiratory 
diseases, noted a definite increase in incidence 
of the disease between 1938 and 1940. That 
the condition has existed previously is empha- 
sized by a recent publication from the United 
States Army which points out that 3 cases of 
pneumonitis represented in the Army Medical 
Museum dating from the American Civil War 
show a pathologic picture indistinguishable from 
that of the present infection. In the discussion 
of a paper by Reimann and Stokes *¢ read before 
the Association of American Physicians in 1939, 
Dochez, Cole and Libman united in stating that 
atypical pneumonia is not a new disease. In the 
Station Hospital at Hunter Field, in the period 
from January to December 1942, primary atypi- 
cal pneumonia was found in 125 cases. In 
the ensuing two months an additional 25 cases 
were observed, making a total of 150 cases. 
This paper is a study of the disease as we have 
observed it, with analyses based on the first 125 
cases. There was 1 fatality in the group, and 
autopsy observations will be presented in detail. 


REPORT OF CASES 


CasE 1.— Primary atypical pheumonia of moderate 
severity (fig. 1). 

A 24 year old white man had been entirely well 
until the day before his admission to the hospital. At 
that time he noted gradual onset of malaise, transient 
chilly sensations, generalized aching, anorexia and a 
nonproductive cough. There had been no preceding 
infection of the respiratory tract. He said he had 
not had shaking chills, pain in the chest or stained 
sputum. On his admission to the hospital his tem- 
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perature was 103 F., his pulse rate 100 and his respira- 
tory rate 22. He did not appear severely ill. Aside 
from the elevation in temperature there were no abnor- 
mal findings, physical or laboratory. Studies of the 
sputum were attempted, but no significant organisms 
were found. Roentgen examination of the chest 
revealed early infiltration in the left pulmonary field, 
extending from the hilus midway into the parenchyma 
on that side. 

His course in the hospital was not unusual for the 
disease. The temperature ranged from 101 F. to a 
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charged from the hospital after an illness lasting five 
weeks and has remained well since. 

Case 2.—Primary atypical pneumonia with fatal ter- 
mination (fig. 2). 

A white man aged 23 was admitted to the station 
hospital on Nov. 27, 1942. On admission, he stated 
that he had had a slight infection oi the upper respira- 
tory tract associated with headache for the past week. 
There had been a moderate amount of chilliness, malaise 
and anorexia. These symptoms had increased greatly 
in the twenty-four hours preceding the patient’s admis- 
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Fig. 1—Clinical and laboratory data for case 1. 


high of 105 F. for about one week, after which it fell 
gradually to normal after an illness of twenty-one days. 
The roentgenograms of the chest show the increasing 
involvement of the pulmonary fields, even after the 
patient was much improved clinically. Physical signs 
in the chest were limited to slight impairment of 
response to percussion over the involved areas, with 
scattered medium-sized rales as the patient improved. 
There was at no time a great deal of sputum. What 
was produced was mucopurulent and rather viscid. 
Relative bradycardia was noted, and the respiratory 
rate was not greatly elevated. The patient was dis- 


sion. The initial temperature was 99.8 F., the pulse 
rate 88 and the respiratory rate 20. He did not appear 
seriously ill, and on examination no evidence of respif- 
atory embarrassment was noted. There was slight 
reddening of the pharynx, without exudate. A slight 
hacking cough was noted, but only small amounts of 
mucoid material were expectorated. This was examr 
ined repeatedly by smear and by culture, but only 4 
mixed growth of the usual oral flora was obtained. 
Tubercle bacilli could not be demonstrated. His coursé 
in the hospital was about as expected for this type 

illness until the eleventh day. At that time there wert 
















notec 
and 
incre 
supp 
trans 
admi 
vailec 
thera 
exud: 
illnes 
obst: 


Gros. 
mortem 
the pat 
except 
There 
surface: 
mg, an 
visceral 
lungs 
collapse 
monary 
sponge. 
felt, an 
Was prc 
Sides. 





ion 
ted 
ra- 
ek, 


tly 
\is- 


TA 


Ome we Tm 











noted cyanosis, increased cough, still without sputum, 
and severe respiratory distress. The respiratory rate 
increased to 40 and later to 60 and 70. He was given 
supportive treatment, including use of an oxygen tent, 
transfusions of small amounts of blood and parenteral 
administration of fluids. No therapeutic measure pre- 
vailed, however. Cyanosis increased in spite of oxygen 


therapy; the chest appeared full of moist, sticky 
exudate, and he died on the eighteenth day of his 
illness. Death was apparently due to respiratory 
obstruction. 





Citi®. 8 Oe TE a 
Fig. 2.—Clinical and laboratory data for case 2. 


Gross Observations at Autopsy—A complete post- 
mortem examination was carried out three hours after 
the patient’s death. No significant changes were noted 
except in the lungs, and negative details are omitted. 
There was no excess of pleural fluid. The pleural 
surfaces appeared for the most part smooth and glisten- 
ig, and no gross fibrinous exudate was seen. The 
visceral pleural surfaces were light grayish pink, The 
lungs seemed to be increased in volume and did not 
tollapse as the pleural space was opened. The pul- 
monary parenchyma had the feeling of a slightly moist 
sponge. No definite areas of consolidation could be 


felt, and pieces of the lung floated in water. There 
Was pronounced enlargement of the hilar nodes on both 
sides. These glands on section had the shiny, grayish 
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pink color of acute inflammation. The bronchial tree 
in both lungs was full of a creamy, viscid, yellow 
exudate, which was scraped away with some difficulty. 
This left a hemorrhagic bronchial mucous membrane, 
which in places seemed to be missing. Hemorrhagic 
phenomena were not noted in pleural or parenchymal 
structures. Swabs and cultures of the exudate as well 
as stab cultures of the lungs and of heart blood failed 
to show bacterial growth. By. pressure on the cut 
lung, droplets of pus could be expressed from smaller 
and larger bronchiolar lumens throughout. On section 
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the lungs showed no gross or confluent areas of con- 
solidation. For the most part the tissue was increased 
in consistency, as though there was increased fibrous 
tissue present, but changes typical of pneumonia were 
not seen except as noted. Scattered throughout both 
lungs, more prominent on the left, were hundreds of 
tiny, miliary-sized areas of infiltration, resembling very 
much the picture seen in miliary tuberculosis. These 
areas were grayish white and seemed to surround or 
be in close association with small bronchioles. The 
cut surface was grayish pink, and scattered everywhere 
throughout the lung were nodules, most of them about 
1 mm. in diameter, resembling bronchopneumonic con- 
solidation. Grossly, the picture was of increased pul- 
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monary resistance with miliary pneumonitis and purulent 
bronchitis and bronchiolitis. 
Microscopic Study.—The pleural 
scattered areas of polymorphonuclear exudate, with 
fibrin and round cell infiltration also noted. In the 
subpleural areas were numerous dilated blood vessels 
filled with red blood cells. In this area were large 
numbers of histiocytes, round cells and plasma cells. 
The pulmonary alveoli were in many areas elongated, 
tortuous and lined with a cuboidal epithelial mem- 
brane. The pattern as a whole was one of prolifera- 
tion and exudation. The interstitial tissue was greatly 
thickened, the septums being packed with inflammatory 
cells of the round, wandering or plasma cell type. 


surface showed 
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COMMENT 


Onset and Clinical Course-—The majority of 
our patients had been conscious of ill health only 
one to three days before reporting at the hospital, 
This is somewhat less than the prodrome usually 
described. The initial symptom was somewhat 
variable, but as a group the symptoms were 
remarkably similar. It would be fair to say 
that the patient feels as if he were contracting 
a severe cold or influenza, and as far as we have 
been able to determine there is no real difference 





Fig. 3 (case 1).—Section 1 shows an organizing pneumonic process in the parenchyma with engorgement of 


subpleural capillaries. 


shows a small bronchiole from which most of the lining epithelium has been lost. 


A thin layer of fibrin and inflammatory cells is noted on the pleural surface. 


Section 2 
The lumen is filled with a 


polymorphonuclear exudate, and the surrounding parenchyma shows atelectasis and organizing pneumonitis. 


Section 3 shows a small bronchus filled with polymorphonuclear exudate. 


Section 4 shows emphysema and 


atelectasis in adjoining areas, and also thickening of the interalveolar septums and interstitial pneumonitis. 


(All magnifications are 200 x.) 


Alveolar lining cells were cuboidal and often projected 
into the lumen. The bronchial lumens were univer- 
sally filled with a purulent exudate, for the most part 
polymorphonuclear. Fibrin was not noted. There was 
scattered loss of bronchial mucous membrane, and in 
the areas of greatest involvement there was marked 
congestion of all vessels, but free blood was not seen. 
This picture, then, is one of interstitial pneumonia and 
purulent bronchitis (figs. 3 and 4). 





in the mode of onset of influenza and of atypical 
pneumonia. In figure 5 we have indicated the 
major presenting symptoms and their relative 
frequency. One of the most prominent early 
manifestations is malaise. The patient may state 
that for the past twenty-four to thirty-six hours 
he has not been definitely sick but has’ preferred 
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to remain quiet rather than assume his customary 
duties. The malaise increases, and with it may 
appear headache. The pain is general, and not 
more pronounced in the frontal than in the occip- 
ital region. It is a dull, gnawing pain and not 
associated with throbbing or with ocular mani- 
Sudden movements of the head do 
At the same 


Shak- 


festations. 
not tend to aggravate the pain. 
time there will be sensations of chilliness. 


ing chills are uncommon, but even during warm 
weather the patient will state that he has been 
Loss of 


conscious of lowered body temperature. 
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often it is not prominent or the subject is not 
conscious of it at all. In the cases of more 
severe illness the cough is more prominent, but 
in the majority of cases even severe coughing 
is not productive of sputum in the first few days. 
With cough there is often a sensation of burning 
in the substernal region, aggravated by coughing 
and commonly felt to be due to tracheitis. Gen- 
eralized aches and pains are common. The 
distress is muscular, and the joints are not 
involved. The pains are most common in the 
gastrocnemius-soleus groups of muscles and in 





Fig. 4—Section 5 (400 x), from a small bronchiole, shows papillary proliferation of the epithelium. 


Sec- 


tion 6 (400 Xx), from a lung involved by interstitial pneumonia, shows pronounced thickening of the interal- 


veolar septums; the cellular reaction here is predominantly mononuclear. 


7 


Section 7 is an oil immersion view 


(90 x) of an area shown in 6; the cells are monocytes, plasma cells and large mononuclear types resembling 


histiocytes. 


Section 8 (200 x) is from an early miliary abscess; the exudate is polymorphonuclear and there is 


loss of cell detail in some areas, indicating beginning necrosis. 


appetite is common, though frank gastric revolt 
is rarely seen. Usually no food of note fias been 
taken in the twenty-four hours previous to the 
patient’s admission. We have not. encountered 
abdominal pain, nausea or diarrhea. Symptoms 
teferable to the nose and throat are not promi- 
nent. There may be slight rhinorrhea and 
minimal painful pharyngitis. Cervical adenop- 


athy is not seen. Cough may occur early, but 


the paraspinal masses. The pain is not associated 
with local tenderness, but manipulation is moder- 
ately painful. As the disease progresses all 
symptoms are more severe, though in the mild 
attacks after three to six days the malaise 
recedes and the appetite returns. Headache is; 
apt to persist longer. The cough usually in- 
creases in frequency and severity as the tempera-- 
ture approaches normal, and in about half the 
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cases it is eventually productive of viscid, light 
grayish yellow mucopurulent sputum. In severe 
attacks paroxysms of cough may be followed by 
some blood streaking of the sputum. We have 
not seen frank hemoptysis or rusty sputum. 
Epistaxis may occur in a few cases. Cyanosis 
is present in most of the moderately and severely 
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Fig. 5.—Relative frequency of the major presenting 
symptoms (125 cases). 


ill patients. This is accompanied by dyspnea in 
a smaller number, though in most of our severely 
ill patients signs of respiratory difficulty were 
prominent enough to necessitate the use of 
oxygen. Herpes labialis is not common but 
occurred in 3 cases in this series. The febrile re- 
action is of remittent type, with the daily high level 
of temperature infrequently above 103 F. The 
usual patient with a moderately severe attack will 
have elevation of the temperature for seven to ten 
days, with gradual fall by lysis (fig. 6). Rela- 
tive bradycardia is noted in the attacks of only 
moderate or minimal severity. In seriously ill 
patients the pulse rate rises with the respiratory 
rate. 

Physical Signs——Primary atypical pneumonia 
is not easily diagnosed without the aid of roent- 
gen examination of the chest. After observing 
a large number of cases one is able to state with 
some degree of assurance that positive roentgen 
findings will be noted on the basis of history 
alone. However, it is constantly surprising to 
us to note how extensive the parenchymal in- 
volvement may be with minimal or no physical 
signs. Since, as we have poirited out, there is 


little to differentiate the disease from influenza, 
positive statements as to the presence or absence 
of pulmonary involvement may not be made 
without roentgen examination. 


In the case of 
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the patient but recently admitted to the hospital 
special attention should be given to comparative 
percussion of the pulmonary fields, since it is 
our feeling that the earliest changes are to be 
found in slight relative impairment over the 
involved areas of the lungs. This is often accom- 
panied by slight diminution in the intensity 
of the transmitted breath tones. Changes in 
quality of the breath tones, such as_ bronchial 
and tubular breathing, were not a feature in this 
series of cases. Moisture in the bronchial tree 
as evidenced by the presence of rales is a late 
finding in most cases. The rales are usually of 
the moist type rarely being crepitant and in the 
absence of clinical evidence of bronchitis not 
being musical. In severe attacks, with large 
quantities of exudate filling the bronchial lumens, 
examination will show mucous rales over most 
of the pulmonary fields. The abdominal exami- 
nation is not revealing, and enlargement of solid 
viscera is not seen. Abdominal distention, so 
common in severe lobar pneumonia, is absent in 
even critically ill patients suffering from primary 
atypical pneumonia. 

Roentgenologic Findings. — The earliest ap- 
pearance of changes detectable in the roenten- 
ograms of the chest in these cases is on the second 


SEVERITY OF ILLNESS 
125 CASES 


DURATION OF FEVER 
125 CASES 
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Fig. 6.—Relation of the severity of the illness to the 
duration of fever. 


or third day. The symptoms are usually in 
advance of the initial roentgen changes, just as 
in the later stages of the disease the roentgen 
changes are far in advance of changes in the 
clinical appearance of the patient. In several 
cases in which examinations were made in the 
first twenty-four hours of the illness no demon- 
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strable changes were noted, and serial films 
thereafter demonstrated the gradual develop- 
ment of the pulmonary involvement. Thus we 
found that the first changes take the form of a 
faint and usually localized exaggeration of the 
peribronchial markings, so that they have a 
streaked or linear appearance. The hilar mark- 
ings are usually prominent, and the changes may 
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Fig. 7.—Roentgenograms for patients with mild primary atypical pneumonia. 
Patient B was afebrile when the film shown was taken. 


seriously ill. 
primary tuberculosis. 


be projected into the pulmonary fields from one 
or both hilar regions. There seems to be no 
preference for one lung over the other, but the 
disease more commonly affects the lower pul- 
monary fields. The mild attacks are usually 


unilateral, and the more severe ones are gen- 
erally bilateral. 


The earliest changes do not 
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ordinarily extend beyond the middle of the lung, 
and may cling closely to the lower mediastinal 
border. The subsequent changes are extensions 
of the early picture. The markings increase in 
prominence, and the area exhibits a mottled, 
seldom homogeneous increase in density. Frank 
and clearcut shadows, such as are present with 
lobar pneumonia, are seldom seen. Pleural 











None of the patients was 
Patient C had an illness that resembled 


thickening or evidence of pleural exudate is rare, 
having occurred in but 1 case in this series. In 
the most severely ill patients, those having 
marked dyspnea, cyanosis and large amounts of 
sputum, roentgen examination reveals a diffuse, 
mottled infiltration resembling miliary tuber- 
culosis. In 1 case in the series it was difficult 
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to distinguish the lesion from that of a primary 
tuberculosis complex. In another case in which 
the lesion was in the left upper pulmonary field, 
finding of tubercle bacilli finally differentiated 
this condition. In many cases there is little to 
choose in the roentgen picture between primary 
atypical pneumonia and variants of the fungous 
infections or pneumonoconiosis (figs. 7 and 8). 
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Fig. 8.—Roentgenograms 
recovered. 


seriously ill, All the patients 


Laboratory Data.— Examinations of the 
sputum have been done one to many times in 
all of our cases. These have included search for 
predominating organisms by culture, attempts 
to find typable pneumococci and also search in 
selected cases for other organisms, such as 
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tubercle bacilli, fungi and yeasts. From the data 
accumulated it is apparent that there is no single 
bacterial pattern in the disease. Most of the 
cultures of sputum showed a mixed growth 
consisting of Micrococcus catarrhalis, nonhemo- 
lytic streptococci and occasional pneumococci of 
the higher groups. Haemophilus influenzae was 
not found in any case. Virus studies were not 


primary atypical pneumonia. Patients B and E were 


carried out. The leukocyte response is shown 
in figure 9. It will be noted that in most of the 
cases the values were in the normal or slightly 
above normal group. In rare instances the 
count was above 15,000. The differential leuko- 
cyte study was not revealing, percentages of poly- 
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morphonuclear cells being between 65 and 80, 
with small lymphocytes and monocytes in their 
customary ratio. No abnormality of other ele- 
ments was noted, and in summarizing it is fair 
to say that the white blood cell count in these 
cases is of no help or significance except by its 
almost complete absence of pathologic intensity. 
In the urine of severely ill patients it was com- 
mon to find a trace of albumin, but no other 
changes were noted. Agglutination tests against 
the usual gram-negative organisms were: made 
in « few cases, with negative results. Comple- 
ment fixation tests for various strains of Rickett- 
sia or other exotic organisms were not done. 
Blood cultures were made in all of the early 
cas’s, but no positive result was obtained. 
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Fig. 9—Leukocyte response (125 cases). 


TREATMENT 


Most patients with primary atypical pneu- 
monia recover without any medication at all. Rest 
in bed, adequate ingestion of fluids and attention 
to elimination seem to be sufficient for the mildly 
ill patients, and recourse to various special forms 


of treatment is not necessary. It is necessary 
to avoid inadequately deliberated methods, since 
the origin of the condition is obscure and the 
object of treatment should be to assist the normal 
combative forces of the body. Thus it has not 
seemed necessary to use large amounts of sali- 
cylates, sodium bicarbonate or other agents de- 
signed to relieve the patient’s discomfort. An 
occasional small dose of codeine may be helpful 
in combating headache. When indicated, the use 


of expectorants, such as ammonium chloride, 
may be beneficial in aiding the patient to raise 
and rid himself of the mucoid material clogging 
the bronchial tree. Inhalations of warm steam 
treated with benzoin, menthol or some other 
inhalant may be comforting. We have found 
the use of finely atomized solutions of 1: 100 
epinephrine hydrochloride and neo-synephrine 
hydrochloride, as recommended by Barach,’ help- 
ful, and we believe that his suggestion of some 
type of positive pressure administration of oxy- 
gen is good. We have used oxygen by tent or 
by mask for all of our seriously ill patients, and 
there seems to be no doubt that it is a life- 
saving measure for such patients. Another mea- 
sure which may be helpful is the use of inhala- 
tions of pure carbon dioxide as described by 
Gunther and Blond. The hyperventilation in- 
duced by this procedure, followed usually by a 
paroxysm of coughing with production of large 
amounts of sputum, often serves to clear the 
bronchial tract for several hours. Careful watch 
must be kept for the onset of symptoms of in- 
creased severity. A rising respiratory rate and 
increased cyanosis are indications for prompt 
and energetic treatment. The use of sulfonamide 
compounds is not helpful. As previously indi- 
cated by one of us,® drugs of this group have 
no effect on the course of primary atypical pneu- 
monia. Repeated statements to this effect are 
to be found in the literature and require no 
elaboration. For a critically ill patient the intro- 
duction of a powerful drug may actually handicap 
his chances for recovery. Transfusions of small 
amounts of whole blood, 250 cc. being given on 
alternate days, are possibly of some benefit for 
seriously ill patients. If available, use of donors 
who have recovered from the disease is advised, 
although positive evidence is lacking that immune 
bodies exist in such blood. Fluids should be 
given parenterally whenever intake by mouth is 
insufficient. 
COMMENT 


Certain features of this disease are of more 
than ordinary interest. Among these is the close 
resemblance both clinically and pathologically to 
some types of influenzal pneumonia. As de- 
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Barach, A. L., and Molomut, N.: An Oxygen Mask 
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1942. 

8. Gunther, L., and Blond, H. H.: Observations on 
the Use of Carbon Dioxide in Early Pneumonia, Am. 
J. M. Sc. 193:525 (April) 1937. 

9. Needles, R. J.: Atypical Pneumonia, Internat. 
Clin. 4:84 (Dec.) 1940. 
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scribed by many writers *° during and after the 
great pandemic of influenza in 1918-1919, there 
is little difference between the pulmonary 
changes in that disease and those in our case in 
which autopsy was done. These include a pri- 
mary interstitial pneumonia with severe capillary 
bronchitis. The character of the disease may 
change during an epidemic, as pointed out by 
Boyd," who stated: 


One of the most extraordinary features of influenza is 
the way it chafges its character when it takes on pan- 
demic form. For years it appears as the mildest of 
diseases, attacking a person here and there, but with a 
negligible mortality. Suddenly, with hardly a warning, 
rye it sweeps across the world like “a blast from 
the stars” and kills millions of persons in a short time. 


We have been unable to connect this disease 
with influenza by means of virus studies, but 
that there is a close similarity in other ways no 
one can doubt. The physical findings support 


10. MacCallum, W. G.: Pathology of the Pneumonia 
Following Influenza, J. A. M. A. 72:720 (March 8) 
1919. Jordan, E. O.: Influenza Epidemic of 1918, ibid. 
89:1603 (Nov. 5); 1689 (Nov. 12); 1779 (Nov. 19) 
1927. Malloch, A., and Rhea, L. J.: Fatal Bronchio- 
litis and Bronchopneumonia Caused by Bacillus Influ- 
enzae of Pfeiffer During an Inter-Pandemic Period, 
Quart. J. Med. 14:125 (Jan.) 1921. Opie, E. L.: 
The Pathologic Anatomy of Influenza, Arch. Path. 5: 
285 (Feb.) 1928. Winternitz, M. C.; Wason, I. M., 
and McNamara, F. P.: The Pathology of Influenza, 
New Haven, Conn., Yale University Press, 1920. Opie, 
E. L.; Blake, F. G.; Smail, J. C., and River, T. M.: 
Epidemic Respiratory Disease, St. Louis, C. V. Mosby 
Company, 1921. Brannan, D., and Goodpasture, E. W.: 
The Pathology of Pneumonia Caused by Bacillus Influ- 
enzae During an Interepidemic Period, Arch. Int. Med. 
34:739 (Dec.) 1924. Wolbach, S. B.: Pathology and 
Bacteriology of Fatal Influenza, Bull. Johns Hopkins 
Hosp. 30:104 (April) 1919. Rivers, T. M.; Benjamin, 
B., and Berry, G. P.: Psittacosis: Report of a Case, 
J. A. M. A. 95:577 (Aug. 23) 1930. Klotz, O.: 
Studies on Epidemic Influenza, Pittsburgh, University 
of Pittsburgh School of Medicine, 1919, p. 207. 

11. Boyd, W.: The Pathology of Internal Diseases, 
Philadelphia, Lea & Febiger, 1941, p. 155. 
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the thesis that the essential picture is one of 
interstitial pneumonitis. Thus in the early stages 
physical examination is apt to be fruitless, for 
most of the physical signs in the chest are de- 
pendent on fluid in the pulmonary parenchyma, 
pleural space or bronchial tree, and none of these 


are present in the early stages. Later, as the 
bronchial exudate becomes more prominent, physi- 
cal signs increase in intensity. Another feature of 
interest is the lack of specific treatment. Thus 
it becomes necessary to exert viusual care not 
to minimize the disease becaus¢ in its early stages 
it may appear benign. Changes in the respira- 
tory rate and an increase in cvanosis are indica- 
tions for the most active treatment, since the 
obstruction of the bronchial tree by large 
amounts of exudate vitiates attempts to provide 
adequate pulmonary aeration. Likewise, the 
interstitial nature of the pneumonitis interfcres 
with transfer of oxygen to the circulating blood 
and makes the therapeutic problem more diffi- 
cult. Early attack on symptoms of spreacing 
infection is necessary. 


CONCLUSIONS 


There appears to be an increasing number of 
cases of an interstitial pneumonitis associ: ted 
with capillary bronchitis, of undetermined caiise, 
which has shown little tendency to exces:ive 
mortality. 

Evidence indicates that the cause is to be 
found in the group of virus-Rickettsia ag: nts 
which is also responsible for a wide variety of 
pulmonary infections of similar character. 

Attention is called to the striking similarity 
of the symptoms and of the anatomic changes 
in this disease to those present in certain cases 
of influenzal pneumonia. 

Treatment must remain symptomatic pending 
development of new therapeutic agents effective 
in combating virus infections. 
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EFFECTS OF UNILATERAL NEPHRECTOMY IN TREATMENT 
OF HYPERTENSION 


AN EVALUATION . 


WILLIS SENSENBACH, 


M.D. 


WINSTON-SALEM, N. C. 


\s a result of the experiments of Goldblatt * 
by which he demonstrates that hypertension can 
be produced in experimental animals by the 
apj lication of a silver clamp to one or both renal 
arteries and of the publication of papers by 
Lougeope * and Weiss and Parker * indicating 
the role of pyelonephritis in the pathogenesis of 
hypertension, a new approach to the treatment 
of hypertension in selected cases was gained, 
wh ch at that time gave promise of considerable 
success. Physicians began to search especially 
for unilateral renal lesions in patients with 
elevated blood pressure in the hope of relieving 
the hypertension by removal of the affected 
kidney. Butler,t in 1937, was apparently the 
firs’ to report a cure of hypertension by removal 
of a single pyelonephritic kidney. Since that 
tin: many reports have appeared in the litera- 
tur’ concerning the treatment of hypertension 
by unilateral nephrectomy, and many more unre- 
ported cases of such treatment probably exist. 
On the other hand, little has been written about 
the cases in which nephrectomy has been done 





rom the Department of Internal Medicine, Bow- 
n Gray School of Medicine of Wake Forest College. 
Dr. M. C. Bowman made the anatomic study of the 
kidneys in cases 1 and 2. 

Dr. J. R. Williams gave me permission to report 
case 2, 

1. Goldblatt, H.; Lynch, J.; Hanzal, R. F., and 
Summerville, W. W.: Studies on Experimental Hyper- 
tension: I. The Production of Persistent Elevation of 
Systolic Blood Pressure by Means of Renal Ischemia, 
J. Exper. Med. 59:347, 1934. Goldblatt, H.: Studies 
on Experimental Hypertension: V. The Pathogenesis 
of Experimental Hypertension Due to Renal Ischemia, 
Ann. Int. Med. 11:69, 1937; Experimental Hyper- 
tension Induced by Renal Ischemia, in Harvey Lectures, 
1937-1938, Baltimore, Williams & Wilkins Company, 
1938, p. 237. 

2. Longcope, W. T., and Winkenwerder, W. L.: 
Clinical Features of Contracted Kidneys Due to Pye- 
lonephritis, Bull. Johns Hopkins Hosp. $3:225, 1933. 

3. Weiss, S., and Parker, F.: Relation of Pye- 
lonephritis and Other Urinary Tract Infections to 
Arterial Hypertension, New England J. Med. 228: 
959, 1940. 

4. Butler, 
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A. M.: Chronic Pyelonephritis and 


Arterial Hypertension, J. Clin. Investigation 16:889, 
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and in which the elevation of blood pressure has 
remained unchanged. Furthermore, too many 
cases have been reported as instances of cure 
within a few weeks or months after operation, 
and hence lack adequate follow-up checks on the 
subsequent course of the blood pressure. 
Ayman ° has stressed the fact that too frequently 
various therapeutic procedures have been given 
credit for apparently successful results in the 
reduction of blood pressure when these results 
have been in reality due to uncontrolled factors 
operating on the lability of the blood pressure 
and the hypertensive personality. One must be 
critical in evaluating changes in blood pressure 
following nephrectomy, or, for that matter, any 
surgical procedure, for a reduction in blood pres- 
sure to or toward a normal level is common 
after such procedures and even during prolonged 
rest in bed without surgical intervention. Such 
a fall in blood pressure may persist for some 
time, but most frequently it is temporary and the 
pressure gradually rises to its previous hyper- 
tensive level in a few weeks or months. Braasch ° 
stated that it is necessary to follow patients who 
have had unilateral nephrectomy for hyperten- 
sion for at least two years before they can be 
considered cured with any certainty. He states 
that of 198 hypertensive patients on whom 
various types of renal surgical operations were 
performed the hypertension was permanently 
relieved in 65. Seventeen patients had a post- 
operative drop in blood pressure but the hyper- 
tension returned in a few weeks or months, and 
in “several cases” the blood pressure remained 
normal for as long as two years and then re- 
turned to its preoperative level. He further 
states that the hypertension was relieved more 
often by nephrectomy than by other “more con- 
servative” procedures. 


5. Ayman, D.: An Evaluation of Therapeutic 
Results in Essential Hypertension: I. The Interpreta- 
tion of Symptomatic Relief, J. A. M. A. 95:246 (July 
26) 1930; II. The Interpretation of Blood Pressure 
Reduction, ibid. 96:2091 (June 20) 1931. 

6. Braasch, W. F.: Surgical Kidney as an Etio- 
logical Factor in Hypertension, Canad. M. A. J. 46:9, 
1942. 
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It is the purpose of this report to review some 
of the cases from the literature in which nephrec- 
tomy has been performed for hypertension, espe- 
cially in regard to the incidence of actual cure 
following this procedure, and to report 4 cases, 
in 2 of which unilateral nephrectomy failed to 
lower the patient’s blood pressure, in 1 of which 
nephrectomy not only failed to lower the blood 
pressure but resulted rather in a prompt rise in 
the blood pressure to levels well above the pre- 
operative range, and in 1 of which the blood 
pressure promptly fell to normal levels and has 
remained normal for over three and one-hali 


years. 
REPORT OF CASES 


Case 1.—V. J., a 39 year old housewife, was feeling 
well until four days before admission to the hospital, 
when she awoke at night with severe frontal and tem- 
poral headache and pain in the left flank and left costo- 
vertebral angle. During the night the pain decreased 
in severity, but it persisted, and on the following day 
she consulted her physician, who told her that she had 
high blood pressure. Two days before admission she 
began having more intense frontal and temporal head- 
ache, and she noted stiffness and pain on motion of 
her neck. During the ensuing two days the pain in the 
costovertebral angle and flank almost completely sub- 
sided, and she entered the hospital complaining chiefly 
of headache and stiffness of the neck. 

She gave a history that suggested that she had passed 
a renal calculus when she was a small child, but she 
had had no urinary symptoms since then except for 
nocturia, with urination two to three times a night, 
for the past ten years. 

Physical Examination——On admission to the hospital 
the patient was drowsy and appeared to be acutely ill. 
The neck was slightly rigid, but the Kernig sign was 
negative. The pupils were equal and regular and reacted 
to light and in accommodation. The temporal margins 
of the optic disks were somewhat indistinct, but there 
was no definite papilledema. The retinal arterioles 
appeared to be normal, but the retinal veins were strik- 
ingly full. No hemorrhages or exudates were seen. 
The heart was slightly enlarged to the left. There were 
an apical systolic murmur and a faint presystolic gallop 
with accentuation of the first sound. The blood pressure 
was 180 systolic and 110 diastolic. The lungs were 
clear, and the cervical veins were not distended. The 
liver was not felt, and there was no edema of the 
extremities. There was slight tenderness at the left 
costovertebral angle. The lower pole of the right kidney 
was easily palpable and questionably enlarged. Neuro- 
logic examination gave negative results. 


Laboratory Findings—Repeated examinations of the 
urinary sediment revealed a negative to 1 plus reaction 
for albumin, numerous white blood cells and occasional 
red blood cells. Colon bacilli were grown repeatedly 
from the catheterized urine. Examination of the blood 
revealed 3,740,000 red blood cells, 11.5 Gm. of hemo- 
globin, 12,360 white blood cells and a normal differen- 
tial count. The nonprotein nitrogen content of the blood 
was 25 mg. per hundred cubic centimeters, the calcium 
content 9 mg. and the phosphorus content 4.6 mg. 
Lumbar puncture revealed a clear fluid under normal 
pressure, with 1 cell and a negative Pandy reaction. 
The Kahn reactions of the blood and the spinal fluid 
were negative. 


Roentgen examination of the chest showed evidence 
of healed tuberculosis at the apex of the left lung and 
a very small area of questionably active tuberculosis 
at the apex of the right lung. No sputum could be 
obtained, but examination of the gastric contents failed 
to reveal tubercle bacilli. Repeated roentgen examina- 
tions of the lungs showed no change in the lesion, and 
it was considered to be quiescent. Examination of the 
urine by direct smear and by guinea pig inoculation 
failed to reveal tubercle bacilli. 

Because of the infection of the urinary tract the 
patient was given sulfacetimide and later sulfathiazole, 
In spite of this therapy the urine continued to show 
Bacillus coli on culture. Intravenous injection of phenol- 
sulfonphthalein on two occasions revealed 59 per cent 
and 50 per cent excretion of the dye in two hours, 
The maximal specific gravity of the urine was 1.017 
(Fishberg technic). A roentgenogram of the abdomen 
revealed a large staghorn calculus in the left kidney. 
Retrograde pyelograms confirmed the presence of the 
staghorn calculus in the left kidney and revealed a 
marked hydronephrosis on that side. The right kidney 
appeared to be normal. Indigo carmine appeared in 
normal time and in good concentration on the right, 
On the left the dye appeared, but in very poor  on- 
centration. Urine drained from the left kidney three to 
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DAYS 
Chart 1 (case 1).—Effect of rest in bed on b ood 
pressure. 


four times faster than from the right. Intravenously 
injected phenolsulfonphthalein appeared on the left side 
in five minutes and on the right side in six and one- 
half minutes. The urine from the left kidney grew 
hemolytic Staphylococcus aureus. The urine from the 
right kidney was sterile. 

Ciinical Course——The blood pressure on the patient's 
admission was 190 systolic, 110 diastolic. While she 
was at rest in bed, over a period of twenty-two days, 
the blood pressure gradually fell and became stabilized 
at a level of 140 systolic and 90 diastolic (fig. 1). 

After rather intensive treatment of the infection of 
the urinary tract with both sulfacetimide and sulia- 
thiazole the urine became free of B. coli but remained 
infected with the hemolytic staphylococci. She was seen 
by a urologic consultant, who advised operation, the 
opinion being that the question of nephrectomy or 
nephrolithotomy should be decided after the kidney 
had been exposed. The operation was performed by 
Dr. W. E. Woodruff. The kidney was found to be 
greatly enlarged but did not show gross evidence of 
perinephritic infection. Because of the patient’s hyper- 
tension and because it was believed that removal of 
the three-dimensional calculus would result in excessive 
damage to the kidney, it was thought that nephrectomy 
rather than nephrolithotomy was the operation of choice, 
and the left kidney was removed. 
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Gross and Microscopic Observations on the Kidney.— 
Gross Description: The specimen consisted of the left 
kidney, which had been partially opened before reaching 
the laboratory. It weighed 162 Gm. The external cap- 
sular surface was smooth, and a small amount of peri- 
nephric fat was present. The capsule was not thickened 
ani stripped fairly readily, although in certain areas it 
was adherent to the cortical surface. The cut surface 
of the kidney was brownish red. The cortex averaged 
(0.7 cm. in thickness, and there was no evidence of dis- 
tortion of the cortical markings. The medulla averaged 
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Cha ' 2 (case 1).—Blood pressure after nephrectomy. 


1.2 m. in thickness. The pelvis of the kidney was 
sligi ly dilated and was partially occupied by an irregu- 
lar, aceted stone which measured 5 by 2 by 1 cm. 
The stone was light yellowish, and there were numerous 
pro} ctions into the calices, the largest projection being 
into .he inferior major calix. The ureter came off in 
its 1 -ual position, and 6 cm. of the superior portion 
of t e attached ureter was included in the specimen. 
The’: was no evidence of ureteral dilatation. 

M croscopic Description: In the renal cortex an 
aver ge of three glomeruli were observed per high 
pow.’ field. The glomerular capsular epithelium and 
the -pithelium covering the capillary loops were thin 
and ‘at. The capsular spaces were empty except for 
an ©-casional one which contained a small amount of 
light pink-staining, homogeneous material. No inflam- 
matory cells were observed within the renal corpuscles. 
The glomerular capillary loops were vascular, but an 
occasional small, partially fibrosed glomerulus was 
observed. There was no evidence of tubular degen- 
eration. The arterioles and the small arteries appeared 
normal, but an occasional interlobular artery was seen 
in which there was some thickening of the media. The 
renal pelvis was lined with transitional epithelium 
beneath which there were chronic inflammatory cells. 
Scattered throughout the interstitial tissue of the medulla 
and cortex were focal groups of chronic inflammatory 
cells. These cells could also be seen in thin cords 
between the tubules. 

Diagnosis: The condition was diagnosed as (1) renal 
calculus and (2) chronic pyelonephritis with hydro- 
nephrosis. 


Postoperative Course.—Postoperatively the blood 
pressure fell from 160 systolic and 100 diastolic to 130 
systolic and 85 diastolic in a period of four days. 
Thereafter the blood pressure ranged bewteen 155 
systolic and 90 diastolic and 200 systolic and 120 
diastolic, the average level for the four days before 
the patient’s discharge being 175 systolic and 115 
diastolic (fig. 2). 

The patient was readmitted to the hospital on Dec. 7, 
1942, approximately three months after her discharge. 


In the interval she had been feeling well. Physical 
examination gave essentially the same results as on the 
previous admission. The blood pressure was 230 
systolic and 125 diastolic; with rest in bed it promptly 
fell and stabilized itself at a level of 190 systolic and 
100 diastolic (fig. 3). Intravenous pyelograms revealed 
slight enlargement. of the remaining right kidney with 
moderate dilatation of the renal pelvis. It excreted 
37 per cent of intravenously injected phenolsulfon- 
phthalein in two hours and concentrated urine to a 
specific gravity of 1.020. Renal blood flow as measured 
by the diodrast clearance test was 956 cc. per minute. 


Comment.—This case points out one of the 
chief dangers of nephrectomy in the treatment 
of hypertension. The degree of pyelonephritis 
was minimal, and there was little functional 
impairment of the kidney. Therefore, by its 
removal a considerable increase in functional 
load was placed on the remaining kidney. The 
blood pressure promptly rose to levels well above 
the preoperative range and has remained so to 
the time of writing. Had it been possible, the 
procedure of choice in this case would have been 
removal of the stone and subsequent eradication 
of the infection in the pelvis of the kidney. Such 
a course would have avoided the removal of 
functional renal tissue and for this reason would 
have been more likely to effect a change in the 
blood pressure to or toward normal levels. 


Case 2.—M. A. C., a 37 year old married woman, 
entered the hospital complaining of headache and high 
blood pressure. She was first noted to have an increase 
in blood pressure at the age of 27, in a routine exami- 
nation for life insurance. Her first three pregnancies 
resulted in miscarriages, and the fourth pregnancy, two 
years before her admission to the hospital was asso- 
ciated with an elevation of systolic blood pressure up 
to 230. There was no history of cardiac insufficiency 
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DAYS 
Chart 3 (case 1).—Effect of rest in 
pressure three months after nephrectomy. 


bed on blood 


and no urinary symptoms. For three or four months 
she had complained of headache with attacks of dizzi- 
ness and her blood pressure had been persistently 
elevated. 

The physical examination revealed slight blurring of 
the optic disks with spots of hemorrhage and exudate 
and marked arteriovenous nicking. There were mod- 
erate tachycardia and an inconstant gallop rhythm; 
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otherwise the results of physical examination were not 
remarkable. 

The urine contained albumin (4 plus) and occasional 
white and red blood cells. Culture of the urine showed 
no growth. The nonprotein nitrogen content of the 
blood was 31 mg. per hundred cubic centimeters. Forty 
per cent of intravenously injected phenolsulfon- 
phthalein was excreted in two hours. The urine was 
concentrated to a specific gravity of 1.015. Intravenous 
pyelograms showed good function of a normally appear- 
ing left kidney. The right renal pelvis was never 
satisfactorily visualized, and a faint shadow was seen 
in the region of the upper pole of the right kidney, 
which was thought to be due to a stone. Retrograde 
pyelograms of the right kidney showed no definite 
abnormality, but only 8 per cent of phenolsulfonphthalein 
was excreted in fifteen minutes. 

The blood pressure while the patient was in the 
hospital at rest in bed averaged 235 systolic and 135 
diastolic. On Nov. 20, 1942 a nephrectomy was done 
on the right side by Dr. Fred Garvey. There was an 
immediate postoperative fall in blood pressure to 190 
systolic and 110 diastolic, but this promptly rose to a 
level of about 220 systolic and 130 diastolic, where it 
remained until the patient’s discharge from the hospital. 

Gross and Microscopic Observations on the Kidney— 
Gross Description: The specimen consisted of the right 
kidney, which weighed 140 Gm. and measured 11 by 6 
by 5 cm. The capsule stripped without difficulty. 
Beneath the capsule were bluish, discolored areas. The 
cut surface was pale brown. There was no evi- 
dence of distortion of the cortical architecture, nor was 
there evidence of infarction, scars, cysts, cavities or new 
growths. The cortex measured 5 cm. and the medulla 
18 cm. in thickness. The calices did not present abnor- 
malities, and the papillae were sharp tipped. The renal 
pelvis contained some fat, but there was no evidence of 
dilatation of the structure. No stones were present. 
Approximately 4 cm. of the superior portion of the 
attached ureter was included, and there was no evidence 
of constriction or dilatation. 

Microscopic Description: Many arterioles of the 
kidney showed sclerosis with subendothelial deposits 
of hyalin and thickening of the intima with narrowing 
of the lumen. An occasional afferent arteriole was 
observed in which there was an area of early necrosis 
but necrotic foci were not seen in the glomeruli. A 
majority of the glomeruli appeared normal, but scat- 
tered throughout the cortex were occasional fibrosed 
glomeruli. A few glomeruli were seen in which the 
capsular epithelium appeared thickened but no definite 
epithelial crescents were present. In some areas the 
renal tubules had been replaced by fibrous tissue, and 
an occasional dilated tubule was seen. A few tubules 
were lined by cells which contained pyknotic nuclei. 
The lesions present in this kidney had a patchy 
distribution. 

Diagnosis: The diagnosis 
sclerosis with arteriolonecrosis. 

Two months after nephrectomy the patient stated that 
she had noted considerable symptomatic improvement. 
The headache was much improved. However, the blood 
pressure, measured at frequent intervals by her phy- 
sician, remained at the usual preoperative level. 


was_arteriolonephro- 


Comment.—In this case nephrectomy was done 
because of suggestive pyelographic evidence of 
unilateral renal disease, and on the chance, ad- 
mittedly slight, that if this was true some im- 
provement might be gained by the removal of 
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the kidney. The lesion proved to be arteriolo- 
nephrosclerosis, undoubtedly bilateral, and the 
nephrectomy did not alter the blood pressure. 


Case 3.—M. C., a 36 year old woman, several years 
before admission to the hospital had had an attack 
of pain in both flanks, most severe on the right, and 
had passed blood in the urine. At that time a cysto- 
scopic examination was made, but no stones were 
found. She had known for several years that she had 
a tendency toward an increase in blood pressure. ‘The 
highest pressure ever found was 178 systolic, but at 
times it has been as low as 120 systolic. She had had 
pain under the left costal margin which radiated into 
the left shoulder and which was not related to exertion, 

The significant findings on physical examination were 
definite tenderness at the right costovertebral angle and 
a palpable but not necessarily enlarged right kidney. 

While the patient was in the hospital the blood 
pressure varied between 145 systolic and 100 diastolic 
and 110 systolic and 80 diastolic, the average pressure 
being about 125 systolic and 90 diastolic. The exami- 
nation of the urine gave negative results, and the urine 
was sterile on culture. The maximum specific gravity 
attained (Fishberg technic) was 1.029. Cystoscopic 
examination revealed a stone in the right ureter, with 
marked hydronephrosis and complete destruction of 
the right kidney. 

In February 1941, the right kidney was removed. 
The blood pressure readings since that time are: April 


1941, 140 systolic and 80 diastolic; July 1941, 150 and , 


80; August 1941, 160 and 100; April 1942, 160 and 80; 
January 1943, 150 and 105. At the time of the last 
reading the patient was seven months pregnant and 
apparently doing well. 


Comment.—in this case the hypertension was 
minimal, of only a few years’ duration and asso- 
ciated with a ureteral stone, severe hydro- 
nephrosis and destruction of the kidney. Uncler 
these, ordinarily favorable, circumstances re- 
moval of the destroyed kidney did not produce 
any improvement in the hypertension. Two 
years later the blood pressure was slightly higher 
than it was before nephrectomy. 


Case 4.—A 20 year old student first experienced a 
sudden severe pain in the left upper quadrant of the 
abdomen in November 1918. The: pain gradually 
decreased in severity over a period of three days, but 
a sense of soreness in the left upper quadrant, especially 
when the youth was lying on the left side, persisted 
for several months. A similar attack occurred in June 
1922, and in April 1930, at which time his blood 
pressure was found to be 190 systolic and 110 diastolic. 
At this time the physical examination otherwise gave 
normal results, as did the examinations of the blood and 
the urine. At about this time he began having persistent 
pain in the left upper quadrant of the abdomen, am 
almost constant dull occipital headache and frequent 
attacks of vertigo. In January 1931, the blood pressure 
was 210 systolic and 120 diastolic, and from then until 
November 1935 it ranged between 170 systolic and 110 
diastolic and 210 systolic and 120 diastolic. In January 
1936, after an acute attack of pain in the left uppef 
abdominal quadrant, he was examined with the cyst 
scope and the left kidney was found to be enlarged and 
functionless. The urine was normal, as it had been on 
frequent examinations since the onset of his illness im 
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1918. In January 1939, the patient began having angina 
pectoris, which rapidly became more severe so that he 
had attacks at rest and required as many as 15 glyceryl 
trinitrate tablets in a twenty-four hour period for relief. 

At this time the left kidney began to enlarge rapidly and 
became palpable almost to the iliac crest. In June 
1939 the left kidney was removed. The organ was a 
large hydronephrotic sac which contained practically 
no kidney tissue. One branch of the renal artery was 
found to be constricting the left ureter. 

On July 9, 1939 the blood pressure was 110 systolic 
and 70 diastolic; in January 1940, 125 systolic and 
9) diastolic; in February 1943, 138 systolic and 92 
diastolic. Since the nephrectomy his blood pressure 
has been taken every three to four months and has 
remained at these levels. He has lived an active life and 
has enjoyed excellent health, without headache, vertigo 


or angina pectoris. 


omment.—This case illustrates a favorable 
result. Although of long duration, the blood 
pre: sure was reduced to normal or approximately 
normal levels (the diastolic pressure remains at 
or slightly above the upper limits of normal) by 
the removal of a functionless, hydronephrotic 
kid: ey and has remained so for three and one- 


~~ 
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hali years. 
Tas E 1-—Effect of Nephrectomy on Blood Pressure in 
Cases Collected from the Literature 
Improved 
Blood 
Blood Pressure Blood 
Pressure Reduced Pressure 
Reduced to Nor- Normal 
Blood but malbut After 
Pressure Notto Followed 2 Years 
Unim- Normal Lessthan or 
Author proved Level 2Years More 
Koons and Ruck 7°.......... by = 1 
Nesb ¢ and Ratliff 7*......... 4 1 6 
Crabtree and Chaset 7'...... 10* 2 - 
Farrell and Young “*........ a as 1 
deTa kats and others *)...... ee 2+ 
Powers and Murray 7..,.... 1 
Friedman and others 7!..... 2 3 ie 
Barney and Suby 74,........ de os 1t 
Barker and Walters 7»-c..... so 2 3 én 
Burkiand 78..........cceecees a ve ‘a 1 
LR ae ee ee a4 oa 1 “ 
Boyd and Lewis 7f........... si oa 1 - 
ee TO sbi das kcces nest bs 1 es 1q 
RCD Boece cds ticks Vaked ae ‘a 1§ = 
BOON SHS, s cvoestedeccbaee ‘ we ee 
BDA Fics wcevinsase coe at 1 1 aoe 
Kennedy and others ™....... ba ot 1 os 
Wilson and Chamberlain *~ ee 1 és 
Palmer and others ‘t,,...... 8 1 «a 
Abeshouse 78.........ece0ee0 4 9 3 
TOCA Sci cies Fase Teas 28 23 19 5 





*No follow-up on 2 cases not here included. 

t No data given. 

t Followed 21 months. 

| Inadequate preoperative blood pressure recordings. 
§ Followed 20 months. 


GENERAL COMMENT 


Butler,* in 1937, reported the case of a 7 year 
old boy with unilateral pyelonephritis and hyper- 
tension, whose blood pressure returned to normal 
alter nephrectomy and had remained so for twenty 
months. Since then numerous reports of uni- 


lateral nephrectomy in the treatment of hyperten- 
sion have appeared.? 


Seventy-five such cases 


SENSENBACH—HYPERTENSION 





127 


from the literature are reviewed in the present 
report. (table 1). 

By far the most frequent pathologic condition 
found in the removed kidneys was chronic pyelo- 
nephritis. This condition was present in 48 of 
the 75 cases (64 per cent). Other pathologic 
conditions found were renal neoplasms, tuber- 
culosis, calculi and associated pyelonephritis, 


TaB_e 2.—Pathologic Conditions Found in the Removed 
Kidneys in the Cases Collected from the Literature 


Blood Pressure 
Improved 
Blood 
Reduced Pres- 

Re- to sure 
duced Normal Normal 
Blood but but After 
Pressure Not Followed 2 Years 


Type of Un- to Lessthan or 
Renal Disease changed Normal 2 Years More Totals 
Chronic pyelonephritis. . 21 13 13 1 48 
Renal tuberculosis....... 1 3 ei 2 6 
Renal calculi and pyelo- 
coo. sc06 ope 1 4 1 6 
Aberrant renal artery 


with hydronephrosis... v as ne 1* 
Renal infarction......... ie us 
Occlusion of renal artery 


Traumatic renal injuries : 4 
Hypoplastic kidneys..... aa 
Hypernephroma......... 5 2 


Wilms tumor............ 
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* Inadequate preoperative blood pressure readings. 


with or without hydronephrosis, aberrant renal 
vessels with hydronephrosis, renal infarction, 
partial occlusion of the renal artery by a con- 
genital mass of muscle, hypoplastic kidney and 
lesions of the kidney due to trauma (table 2). 

From a review of the isolated case reports one 
might gain the impression that hypertension in 
unilateral renal disease is not an uncommon 
occurrence. However, studies of large series 
of cases tend to invalidate this impression. 
Braasch, Walters and Hammer‘ observed 
hypertension in 18.4 per cent of 1,684 patients 
who were subjected to renal surgical procedures 
of all types. Abeshouse ** found hypertension to 
be present in 17.3 per cent of 167 patients with 
unilateral renal disease who were subjected to 
nephrectomy. Braasch stated that the incidence 
of unilateral renal disease in patients at the Mayo 
Clinic who were amenable to treatment was less 
than 1 per cent, but that the hypertension in 
such patients had frequently been relieved by 
operation. The most amenable lesion, he de- 
clared, is atrophic pyelonephritis. 

From table 1 it can be readily seen that if a 
two year follow-up period is considered a neces- 
sary criterion the incidence of permanent cures 
in the cases in the literature in which nephrec- 
tomy has been done for hypertension is low. 
Only 5 of the 75 cases (6.6 per cent) fall into 
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this group (table 3). It is significant that in 
all of these the patients had minimal hyperten- 
sion to begin with and were young. The dura- 
tion of the hypertension before operation was 
two years or less in 3 cases, unknown in 1 case 
and eight and one-half years in the case of the 
child reported on by Burkland,“" in whom a 
congenital mass of smooth muscle partially 
occluded one renal artery. In the case of Bothe *¢ 


7. (a2) Abeshouse, B. S.: Hypertension and Uni- 
lateral Renal Disease, Surgery 9:942, 1941; 10:147, 
1941. (b) Barker, N. W., and Walters, W.: Hyper- 
tension and Chronic Atrophic Pyelonephritis, J. A. M. A. 
115:912 (Sept. 14) 1940; (c) Hypertension Associated 
with Unilateral, Chronic Atrophic Pyelonephritis, Proc. 
Staff Meet., Mayo Clin. 13:118, 1938. (d) Barney, J. D., 
and Suby, H. L.: Unilateral Renal Disease with Arterial 
Hypertension: Report of a Case, New England J. 
Med. 220:744, 1939. (e) Bothe, A. E.: Pyelonephritis 
in Children and Adults with Hypertension, J. Urol. 42: 
969, 1939. (f) Boyd, C. H., and Lewis, L. G.: 
Nephrectomy for Arterial Hypertension, ibid. 39: 
627, 1938. (g) Braasch, W. F.; Walters, W., and 
Hammer, H. J.: Hypertension and the Surgical 
Kidney, J. A. M. A. 115:1837 (Nov. 30) 1940. (h) 
Burkland, C. E.: Apparent Cure of Hypertension by 
Nephrectomy, J. Urol. 46:638, 1941. (7) Crabtree, E. 
C., and Chaset, N.: Vascular Nephritis and Hyper- 
tension, J. A. M. A. 115:1842 (Nov. 30) 1940. (7) 
de Takats, G.; Heyer, H. E., and Keeton, R. W.: The 
Surgical Approach to Hypertension, ibid. 118:501 
(Feb. 14) 1942. (k) Farrell, J. D., and Young, R. 
H.: Hypertension Caused by Unilateral Renal Com- 
pression, ibid. 118:711 (Feb. 28) 1942. (J) Fried- 
man, M.; Selzer, A.; Kreutzmann, H., and Samp- 
son, J. J.: The Changes in the Blood Pressure 
and in the Renal Blood Flow and Glomerular Filtra- 
tion Rate of Hypertensive Patients Following Uni- 
lateral Nephrectomy, J. Clin. Investigation 21:19, 
1942. (m) Gibson, T. E.: Hypertension and the Surgi- 
cal Kidney, California & West. Med. 56:66, 1942. (mn) 
Kennedy, R. L. J.; Barker, N. W., and Walters, W.: 
Malignant Hypertension in a Child: Cure Following 
Nephrectomy, Am. J. Dis. Child. 61:128 (Jan.) 1941. 
(0) Koons, K. M., and Ruck, M. K.: Hypertension in 
a Seven-Year Old Girl with Wilms’ Tumor Relieved 
by Nephrectomy, J. A. M. A. 115:1097 (Sept. 28) 
1940. (p) Leadbetter, W. F., and Burkland, C. E.: 
Hypertension in Unilateral Renal Diseases, J. Urol. 39: 
611, 1938. (q) McIntyre, D. W.: Unilateral Chronic 
Pyelonephritis with Arterial Hypertension, ibid. 41: 
900, 1939. (r) Nesbit, R. M., and Ratliff, R. K.: Hyper- 
tension Associated with Unilateral Nephropathy, ibid. 
43:427, 1940. (s) Nesbit, R. M., and Ratliff, R. K.: 
Hypertension Associated with Unilateral Renal Disease, 
J. A. M. A. 116:194 (Jan. 18) 1941. (#) Palmer, R. 
S.; Chute, R.; Crone, N. L., and Castleman, B.: The 
Renal Factor in Continued Arterial Hypertension Not 
Due to Glomerulonephritis, as Revealed by Intravenous 
Pyelography, New England J. Med. 223:165, 1940. 
(w) Powers, J. H., and Murray, M. F.: Juvenile 
Hypertension Associated with Unilateral Lesions of the 
Upper Urinary Tract, J. A. M. A. 118:600 (Feb. 21) 
1942, (v) Richardson, G. O., and Smart, G. A.: 
Nephrectomy in Unilateral Renal Disease with Hyper- 
tension, Lancet 2:594, 1941. (w) Wilson, C. L., and 


Chamberlain, C. T.: Unilateral Renal Ischemia Asso- 
ciated with Hypertension: Case Report, J. Urol. 47: 
421, 1942. 
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preoperative recordings of the blood pressure 
were made only twice and can hardly be con- 
sidered adequate. In this case it is questionable 
whether hypertension ever actually existed. 

Nineteen (25.3 per cent) of the 75 patients 
presented a reduction in blood pressure to nor- 
mal levels after nephrectomy but when reported 
on they had been followed for only a few weeks 
to twenty-one months after operation and hence 
cannot be considered permanently cured. It is 
safe to predict that a number of patients in this 
group will subsequently show a return of the 
blood pressure to hypertensive levels. Twenty- 
three (30.6 per cent) of the 75 patients showed 
a reduction in blood pressure after nephrectomy 
but the pressure failed to return to normal levels. 
In their cases it is difficult to be certain of the 
effect of the nephrectomy itself on the subse- 
quent course of the hypertension. The depressor 
effect of rest in bed alone, and particular], of 
rest in bed plus any surgical procedure, has 
previously been referred to. One must there- 
fore be cautious in crediting a partial or ten:po- 
rary reduction in blood pressure to a specific 
operative procedure (such as nephrectomy ) 

Finally, in 28 (37.3 per cent) of the 75 pa- 
tients no reduction in blood pressure was ob- 
served after nephrectomy. 

Thus, 31.9 per cent, or approximately one 
third, of the patients whose cases form the 
basis for this report can be considered to 
have shown a reduction in blood pressure to 
normal levels following unilateral nephrectorny. 
However, only 5 of these patients have licen 
followed for as long as two years after operation 
and can be considered permanently cured. Final 
evaluation of the results for the remaining pa- 
tients must be deferred until sufficient time has 
elapsed to determine with more certainty whether 
the blood pressure has been permanently reduced 
to normal levels. One third of the patients have 
shown a reduction in blood pressure, but never 
to normal: levels, and still remain hypertensive. 
The patients in this group, however, usually 
experienced considerable symptomatic improve- 
ment. 

Recent experimental observations are of in- 
terest in this regard. Friedman, Jarman and 
Klemperer * produced sustained hypertension im 
rats by means of unilateral renal injury. Sub- 
sequent removal of the injured kidney from 
the hypertensive animals resulted in a decline 
in blood pressure but not to the previous normal 
levels. This elevation of blood pressure was 


8. Friedman, B.; Jarman, J., and Klemperer, P.: 
Sustained Hypertension Following Experimental Unt 
lateral Renal Injuries: Effects of Nephrectomy, Am. 
J. M. Sc. 202:20, 1941. 
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maintained for long periods after the injured 
kidney had been removed. Grollman, Harrison 
and Williams ® observed that application of cloth 
or collodion to one kidney caused hypertension 
in a small percentage of otherwise normal rats 
and that subsequent removal of the kidney did 
not result in a significant decline in blood pres- 
sure. Furthermore, they observed that removal 
of one kidney from normal rats occasionally re- 
sulted in a slight but measurable rise in blood 
pressure. . 
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moval can be expected to alter the blood pressure 
appreciably. The opposite kidney, on the other 
hand, must be functioning normally so far as 
its function can be measured by means of pyelog- 
raphy and by the recognized clinical measures 
of renal function: Careful bacteriologic study 
of the urine from the normal kidney must be 
made before one can be certain of the absence 
of infection. 

In regard to the evaluation of renal function, 
a recent report by Chasis and Redish *° aptly 





Finally, in one third of the cases no change pointed out that most of the common tests of 
was observed after nephrectomy, or the hyperten- renal function, including pyelography, may at 
sion was made definitely worse by the operation. times be unreliable. By correlating the results 
Three of the additional cases reported here fall of pyelography and of other tests of renal func- 
into this group and are included to point out the tion of the separate kidneys of 21 hypertensive 
danvers of nephrectomy for persons with hyper- patients, they were able to demonstrate that 
ten:ive disease and to emphasize the necessity for inequality in flow of urine can readily lead to 
car‘ ful study of all patients suspected of having misinterpretation of the results of excretory tests 
uni! iteral renal disease and hypertension before of renal function. The results of dye concen- 
nep irectomy is done. As has been indicated, tration tests may differ for the two kidneys, yet 

TABLE 3.—Five Cases from the Literature in Which the Blood Pressure Had Remained Normal 
For at Least Two Years After Nephrectomy 
Pre- Post- 
operative operative Duration Years 
Blood Blood of After 
Author Age Pressure Pressure Hypertension Operation Pathologie Diagnosis 
B oT Ga: Le tema) ote aye 9 155/105 105/65 8.5 years 3.5 Hypoplastie ectopic pelvic kidney 
with partial occlusion of rena) 
artery by congenital mass of 
smooth muscle 
Beh? Tg. vigeacasesedases 7 130/90-130/85 110/65 Unknown 4.5 Aberrant renal vessels with hydro 
nephrosis 
ber owe T8z, 0... ccidecececes 21 148/86 120/80 1 year 4 Tuberculosis 
29 144/92-150/96 122/78 1 year 2 Tuberculosis 
8.5 140/84-160/100 135/80 2 years (?) 7.5 Chronie pyelonephritis; hydro- 
nephrosis 








the incidence of hypertension in unilateral renal 
disease in patients who are amenable for treat- 
ment (nephrectomy) is low, and more careful 
selection of patients for the operation is neces- 
sary if a reasonable success is to be attained. 

In any case in which unilateral renal disease 
is suspected and in which nephrectomy is con- 
templated it is obvious that the functional status 
of both kidneys is of utmost importance and must 
be carefully appraised. This is especially true 
if hypertension exists, for the removal of one 
kidney, if it retains any function at all, will place 
an increased load on the remaining organ, which, 
if its function is but slightly impaired, will result 
in relative or functional ischemia of that organ. 
In such a case there can be little hope of effecting 
any permanent change in the blood pressure. 
It follows, then, that the diseased kidney should 
be functionless or practically so before its re- 


9. Grollman, A.; Harrison, T. R., and Williams, J. 
R.: The Mechanism of Experimental Renal Hyper- 
tension in the Rat: The Relative Significance of 
Pressor and Anti-Pressor Factors, to be published. 





their blood flow as measured by diodrast clear- 
ance technics may be equal. Thus, they con- 
clude that “excretory tests comparing the func- 
tion of the two kidneys should therefore be 
evaluated with caution, for inequality in urine 
flow of itself can account for variations in specific 
gravity of the urine, in appearance time and 
relative concentration of dyes and in the roent- 
gen shadows in excretory pyelography.” This 
being true, it is obvious that in the treatment 
of hypertension special care must be taken to 
demonstrate definite functional impairment in 
any kidney before it is removed. 

Furthermore, the age of the patient and dura- 
tion of the hypertension should be given careful 
consideration, for the older the patient and the 
longer the duration of the hypertension, the 
greater is the likelihood that arteriosclerotic and 
arteriolosclerotic changes have occurred in the 
opposite kidney. As has been emphasized, when 


10. Chasis, H., and Redish, J.: Function of the 
Separate Kidneys in Hypertensive Subjects, Arch. Int. 
Med. 70:728 (Nov.) 1942. 














130 ARCHIVES 


there is disease present in the remaining kidney 
which impairs its function there can be little hope 
that nephrectomy will effect any lasting improve- 
ment in the hypertension. Of equal importance 
is the functional status of the kidney to be re- 
moved. Unless this organ is functionless or its 
function is markedly diminished, its removal 
can be expected to result in an increase in the 
severity of the hypertension rather than in a 
reduction of the blood pressure toward normal. 

The following criteria for the selection of 
patients with hypertension for whom nephrec- 
tomy is indicated should be rigidly met if reason- 
able success is to be obtained : 

1. The diseased kidney should be functionless 
or its function greatly diminished. 

2. The opposite kidney should function nor- 
mally. 

3. The hypertension should be of short dura- 
tion. 

4. Other factors being equal, the younger the 
patient, the greater the chances of favorable 
results following nephrectomy. 

It should be pointed out that even though these 
criteria are met there can be no certainty that a 
favorable response will be obtained. This fact 
is illustrated in case 2 reported here. However, 
if in the future cases are selected with care and 
with proper evaluation of the factors that have 
been discussed, the percentage of favorable re- 
sults should be increased, and those instances in 
which the hypertension is made worse by 
nephrectomy may be avoided. 
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SUMMARY 


Only 5 of the 75 cases of hypertension taken 
from the literature meet the requirements for 
cure after nephrectomy. Approximately one 
third of the patients had a fall in blood pressure 
to normal levels but had been followed for less 
than two years at the time their cases were 
reported. One third had a reduction in blood 
pressure but remained hypertensive, while in 
one third the blood pressure was unchanged or 
increased in severity. 

The most common pathologic condition in 
the removed kidneys was chronic pyelonephritis, 

A two year follow-up period is necessary be- 
fore hypertension can be considered cured by 
nephrectomy. 

Cases in which unilateral nephrectomy is indi- 
cated for hypertension are rare, and there is need 
for more careful selection of such cases. 

The removal of a kidney, if it retains any 
function at all, is ikely to increase the severity 
of the hypertension rather than to improve it. 
This is true even though the function oi the 
opposite kidney is entirely normal. 

The usual tests of renal function may at t mes 
be unreliable,® and in the light of this fact special 
care and consideration must be given to evalua- 
tion of the function of each kidney bciore 
nephrectomy is performed. 

The age of the patient and the duration o: the 
hypertension are additional factors of importance 
in the selection of suitable cases for nephrectomy 
in the treatment of hypertension. 


Bowman Gray School of Medicine, Wake Forest 
College. 
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A NEW 


AID IN CONTROL OF 


DAMAGE TO 


TRANSFUSIONS OF BLOOD FORTIFIED BY ADMINISTRATION 


HEMORRHAGE IN SEVERE 


THE LIVER 
OF 


VITAMIN K TO DONORS 


MAJOR ROY E. KINSEY 


MEDICAL CORPS, ARMY 


The study of vitamin K and its relation to 
coagulation of blood has been completed in many 
of its details, with most of the research following 
three lines of investigation. 

The first is based on the work of Dam,! who 


observed that when chicks were placed on a diet 
low in fat, a hemorrhagic disease developed. He 
den onstrated that this was a specific avitaminosis 
and that the bleeding tendency was due to hypo- 
pro\urombinemia. It has been further shown 
that this deficiency can be cured by feeding 
extracts of alfalfa or putrefied fish meal. 

‘ihe second is based on the well known fact 
that patients with obstructive jaundice and 
bili.ry fistula acquire hemorrhagic tendencies 
and that the likelihood of bleeding increases with 


the length of time and the completeness with 
which bile is excluded from the intestinal tract. 
Warner, Brinkhous and Smith? and Butt, Snell 


and Osterberg* almost simultaneously reported 
the efficacious therapeutic use of vitamin K in 
trea'ment of bleeding due to jaundice. Since 


the 


there have been many reports* of the 





repared under the supervision of Colonel Charles 
B. Callard, Medical Corps, United States Army, from 
records of patients in the Station Hospital, Camp 
Blanding, Fla. 

ieutenant Colonel Duward O. Wright and Major 
Annis, Station Hospital, Camp Blanding Fla., co- 


Jere 


operated in this work and made many helpful 
suggestions. 
1. Dam, H.: Hemorrhages in Chicks Reared on 


Artificial Diets: New Deficiency Disease, Nature, Lon- 
don 183:909 (June 16) 1934. 

2. Warner, E. D.; Brinkhous, K. M., and Smith, 
H. P.: Bleeding Tendency of Obstructive Jaundice: 
Prothrombin Deficiency and Dietary Factors, Proc. Soc. 
Exper. Biol. & Med. 37:628 (Jan.) 1938. 

3. Butt, H. R.; Snell, A. M., and Osterberg, A. E.: 
The Use of Vitamin K and Bile in Treatment of the 
Hemorrhagic Diathesis in Cases of Jaundice, Proc. Staff 
Meet., Mayo Clin. 18:74 (Feb. 2) 1938. 

4. (a) Stewart, J. D., and Rourke, G. M.: Control of 
Prothrombin Deficiency in Obstructive Jaundice by Use 
of Vitamin K, J. A. M. A. 118:2223 (Dec. 16) 1939. 
(b) Stewart, J. D.: Prothrombin Deficiency and the 
Effects of Vitamin K in Obstructive Jaundice and Biliary 
Fistula, Ann. Surg. 100:588 (April) 1939. (c) Allen, 
J.G., and Julian, O. C.: Response of Plasma Prothrom- 
bin to Vitamin K Substitute Therapy in Cases of Hepatic 
Disease, ibid. 41:1363 (Dec.) 1940. (d) Greene, C. H.: 
Liver and Biliary Tract: A Review of 1940, Arch. Int. 
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therapeutic value of vitamin K against hypo- 
prothrombinemia due to obstructive jaundice, 
biliary fistula and mild to moderate damage of 
the liver. 

The third is based on the observations of 
Brinkhous, Smith and Warner,’ who reported 
that there is a uniform reduction in the plasma 
prothrombin levels in the newborn throughout 
infancy. This hypoprothrombinemia sometimes 
reaches the hemorrhagic level in a newborn 
infant even though the mother’s concentration 
of prothrombin has remained normal during the 
pregnancy and delivery. Many authors have 
reported that the hypoprothrombinemia of- the 
newborn responds readily to vitamin K‘ and 
that the deficiency of prothrombin in the new- 





Med. 67:867 (April) 1941. (e) Butt, H. R.; Snell, 
A. M., and Osterberg, A. E.: The Preoperative and 
Postoperative Administration of Vitamin K to Patients 
Having Jaundice, J. A. M. A. 113:383 (July 29) 1939. 
(f) Pohle, F. J., and Stewart, J. K.: Observations on 
the Plasma Prothrombin and the Effects of Vitamin K 
in Patients with Liver or Biliary Tract Disease, J. Clin. 
Investigation 19:365 (March) 1940. (g) Lord, J. W., 
Jr.; Andrus, W. DeW., and Moore, P. A.: Metabolism 
by Vitamin K and Role of the Liver in Production of 
Prothrombin in Animals, Arch. Surg. 41:585 (Sept.) 
1940. (h) Warner, E. D.: Prothrombin: Effect of 
Partial Hepatectomy, J. Exper. Med. 68:831 (Dec.) 
1938. 

5. Brinkhous, K. M.; Smith, H. P., and Warner, 
E. D.: Plasma Prothrombin Level in Normal Infancy 
and in Hemorrhagic Disease of the Newborn, Am. J. 
M. Sc. 193:475 (April) 1937. 

6. (a) Stewart, J. D.: Clinical Significance of Pro- 
thrombin Deficiency and Its Treatment, Ann. Surg. 
114:907 (Nov.) 1931. (6b) Shettles, L. B.; Delfs, E., 
and Hellman, L. M.: Factors Influencing Plasma Pro- 
thrombin in the Newborn Infant: II. Antepartum and 
Neonatal Ingestion of Vitamin K Concentrate, Bull. 
Johns Hopkins Hosp. 65:419 (Nov.) 1939. 

7. (a) Brinkhous, K. M.: Plasma Prothrombin: 
Vitamin K, Medicine 19:329 (Sept.) 1940. (6b) Beck, 
A. C.; Taylor, E. S., and Colburn, R. F.: Vitamin 
K Administered to the Mother During Labor as a 
Prophylaxis Against Hemorrhage in the Newborn In- 
fant, Am. J. Obst. & Gynec. 41:765 (May) 1941. (c) 
McCready, R. L.; Callahan, E. T., and Grandin, D. J.: 
Parenteral Vitamin K Therapy in Antepartum Women 
and Its Effects on the Infants’ Prothrombin Levels, ibid. 
42:398 (Sept.) 1941. (d) Pray, L. G.; McKeown, 
H. S., and Pollard, W. E.: Hemorrhagic Diathesis of 
the Newborn, ibid. 42:836 (Nov.) 1941. (e) Stewart.% 
(f) Shettles, Delfs and Hellman.® 
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born infant can be prevented by administering 
vitamin K to the mother a few hours before 
delivery. When the amount of prothrombin 
was normal in the mother, there was little or 
no change after administering vitamin K. 

One of the problems now remaining in this 
field is the control of hemorrhage associated 
with severe damage to the liver. Bollman, Butt 
and Snell *” stated that “severe hepatic injury 
is invariably associated with a deficiency of 
prothrombin in the circulating blood. If the 
hepatic injury is severe enough, the administra- 
tion of vitamin K is not effective in correcting this 
deficiency of prothrombin.” Kark and Souter ° 
concluded that the lowered prothrombin level in 
severe widespread hepatic damage will remain be- 
low hemorrhagic level despite vitamin K therapy 
and that when the prothrombin remains below 30 
to 35 per cent of normal after vitamin K therapy 
the outlook is grave. Ziffren, Owen, Warner 
and Peterson,** after wide clinical use of vitamin 
K, expressed the opinion that disease of the liver 
interferes with response of the prothrombin 
level to vitamin K therapy in human patients. 
Allen and Julian ** cited 10 cases of intrahepatic 
jaundice without response to vitamin K and 2 
with delayed response. Abbott and Holden * 
studied 12 cases of moderately far advanced 
Laennec cirrhosis of the liver with prothrombin 
values ranging from 40 to 86 per cent of normal. 
Several patients received vitamin K, without 
response. In 1 case the prothrombin level 
gradually lowered from 40 to 25 per cent of 
normal in spite of vitamin K and the patient 
finally died from hepatic failure. Stewart and 
Rourke ** stated: “In general terms, the longer 
the duration of the jaundice and the greater the 
liver damage, the lower the plasma prothrombin 
concentration.”” Stewart *” expressed the opinion 
that the hypoprothrombinemia in hepatic disease 


8. (a) Smith, H. P.; Warner, E. D., and Brinkhous, 
K. M.: Prothrombin Deficiency and the Bleeding Ten- 
dency in Liver Injury (Chloroform Intoxication), J. Ex- 
per. Med. 66:801 (Dec.) 1937. (b) Bollman, J. L.; 
Butt, H. R., and Snell, A. M.: The Influence of the 
Liver on the Utilization of Vitamin K, J. A. M. A. 
115:1087 (Sept. 28) 1940. (c) Ziffren, S. E.; Owen, 
C. A.; Warner, E. D., and Peterson, F. R.: Hypopro- 
thrombinemia and Liver Function, Surg., Gynec. & Obst. 
74:463 (Feb., no. 2A) 1942. (d) Sweet, N. J.; 
Lucia, S. P., and Aggeler, P. M.: The Clinico-Pathologic 
Correlation Between Hepatic Damage and the Plasma 
Prothrombin Concentration, Am. J. M. Sc. 203:665 
(May) 1942. (e) Abbott, W. E., and Holden, W. D.: 
Prothrombin Test as a Diagnostic and Prognostic Aid, 
Arch. Surg. 45:261 (Aug.) 1942. (f) Stewart.4® (g) 
Allen and Julian.4¢ (h) Greene.44 (i) Butt, Snell and 
Osterberg.4¢ (7) Pohle and Stewart.*f (k) Shettles, 
Delfs and Hellman.*> (/) Brinkhous.7@ 

9. Kark, R., and Souter, A. W.: Response to Vita- 
— K—A Liver Function Test, Lancet 2:693 (Dec. 6) 
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is not proportionate to the jaundice and that in | 10 
the acute, severe diseases, such as acute yellow } hey 
atrophy, the prothrombin deficiency frequently | opi 
reaches the hemorrhagic zone. The experj- | if. 
mental evidence in support of the role played | wa 
by the liver in the production of prothrombin | twe 
is to be found in the work of Andrus and his | for 
colleagues ‘° and of Warren and Rhoads," who I 
by total and partial hepatectomy in animals } jau 
produced profound hypoprothrombinemia which | Ho 
was not affected by vitamin K or bile salts. pati 
Allen and Vermeulen ** stated: “It would | plas 
appear that prothrombin is actively destroyed in | that 
vivo, at least when the liver is damaged or | The 
removed.” They cited the case of a patient with | K, 
an external biliary fistula who had spontaneous } who 
hemorrhages fourteen months after development | prot 
of the fistula and was given 7,200 cc. of blood in | first 
thirty-six hours, with control of the bleeding. | of n 
However, in two days spontaneous bleeding re- J cc. « 
curred, despite the fact that the amount of |)lood | prot 
given by transfusion approximated the calcu ated | blee: 
total blood volume. They emphasized the futility } gene 
of transfusion alone in combating hemorrhage | Aut: 
due to hypoprothrombinemia. If vitamin K fails | atro; 
to increase the prothrombin, Kark and Souter? J view 
pointed out, there are only two other therapcutie | gato 
measures available—transfusions of fresh blood J to r 
or of fresh plasma. According to Stewart.™ a J tran 
500 cc. transfusion of average whole blood ‘o a J of v 
patient with moderate hypoprothrombin« mia f sugg 
may be expected to effect a transitory ris: in J vita: 
the adult patient’s plasma concentration of a',out § thou 
10 per cent. Andrus and Lord ** cited a case § vent 
of thrombosis of the hepatic artery and the portal f infar 
vein with massive necrosis of the liver in which 
the prothrombin content remained around 25 per} p,,, 
cent of normal in spite of administration of § proth: 
vitamin K and transfusions. Apparently in this §™! 
case transfusions of whole blood had little e/fect > al ) 
on the prothrombin. Lord and Andrus** f@ fang ,, 
ported that the plasma prothrombin falls teach d 
thromb 
10. Andrus, W. DeW.; Lord, J. W., and Moore, R. A.: fof bloo 
The Effect of Hepatectomy on Plasma Prothrombin and § were ¢: 
the Utilization of Vitamin K, Surgery 6:899 (Dec.) §qinone 
1939, prior t¢ 
11. Warren, R., and Rhoads, J. E.: Hepatic Origin a all 
of the Plasma Prothrombin, Am. J. M. Sc. 198:193 “900 x 
(Aug.) 1939. idequat 
12. Allen, J. G., and Vermeulen, C.: Destruction of ae, : 
Prothrombin and Storage of Vitamin K, Arch. Surg. fy ity ci 
42:969 (June) 1941. © 12 
13. Andrus, W. DeW., and Lord, J. W.: Clinical venous! 
Investigations of Some Factors Causing Prothrombi iy oj) ;,, 
Deficiencies: Significance of the Liver in Their PrO§if mena, 
duction and Correction, Arch. Surg. 41:596 (Sept.) 1940. Biusion. 
14. Lord, J. W., and Andrus, W. DeW.: Differentia-Firom fis 
tion of Intra and Extra Hepatic Jaundice: Response of f——— 
the Plasma Prothrombin to Intramuscular Injection off 15. Th 


Menadione (2-Methyl-1.4-Naphthoquinone) as 2 Diag 


nostic Aid, Arch. Int. Med. 68:199 (Aug.) 1941. 
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10 per cent of normal fourteen hours after 
hepatectomy in animals. They were of the 
opinion that jauntlice was of intrahepatic type 
if after 2 mg. of menadione was given there 
was less than 10 per cent rise in prothrombin in 
twenty-four hours and less than 15 per cent in 
forty-eight hours. 

During the past year 663 cases of intrahepatic 
jaundice *® have been observed at the Station 
Hospital at Camp Blanding. Five of the 
patients had acute yellow atrophy, with the 
plasnia prothrombin reduced to such an extent 
that severe spontaneous hemorrhages occurred. 
These patients were given large doses of vitamin 


K, without response, and large transfusions of 
whole blood, with minimal changes in the 
prot rombin and no effect on the bleeding. The 
first of these 5 patients was given 10 to 30 mg. 
of m nadione intramuscularly and 1,000 to 2,000 
ec. «! whole blood daily. In spite of this, the 
prot. rombin fell to 8 per cent of normal, the 
blee ing increased and the. patient died from 
generalized hemorrhages and hepatic failure. 
Auti psy revealed a small liver with severe yellow 
atroj hy and large generalized hemorrhages. In 
view of this case and of reports by other investi- 
gators of the failure of severely damaged livers 
to respond to vitamin K, it was decided to try 
transiusions of blood fortified by administration 
of vi amin K to the donors. This method was 
sugg sted by the obstetrician’s administration of 
vitaniin K to the mother prior to delivery, even 
thou:h her prothrombin level is normal, to pre- 
vent deficiency of prothrombin in the newborn 
infar 
METHOD 

Preparation of Donors.—Healthy white men with 


prothrombin levels between 90 and 100 per cent of nor- 
mal were selected, and their blood was cross matched 
with the patients’. Determinations of prothrombin, 
hemoglobin, white blood cell count, sedimentation rate 
and serologic reaction for syphilis were made for 
each donor. In most cases the determination of pro- 
thrombin was repeated immediately prior to withdrawal 
of blood for the transfusion. Donors in cases 1 and 2 
were given 18 mg. of menadione (2-methyl-1,4-naphtho- 
quinone) intramuscularly within the twenty-four hours 
prior to the transfusion. During this time the donor 
was allowed twelve hours’ rest, fluids were limited to 
2500 cc., ingestion of alcohol was not allowed and an 
adequate diet was consumed. In the third and fourth 
cases the procedure varied. Some donors received 
orally 20 to 30 mg. of menadione with bile salts within 
forty-eight hours of the transfusion. Others received 6 
t0 12 mg. of menadione in aqueous solution intra- 
venously, and still others received 18 mg. of menadione 
in oil intramuscularly. One donor received only 3.2 mg. 
of menadione intramuscularly six hours before the trans- 
fusion. Two donors received natural vitamin K derived 
ftom fish meal. No ill effects on the donors were 








15. The Outbreak of Jaundice in the Army, Circular 
Letter No. 95, Office of the Surgeon General, Army M. 
Bull, 1942, no. 64, p. 179. 
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noted in any case. The prothrombin content in the 
blood of the donors remained essentially the same before 
and after they received vitamin K. 

Determination of Prothrombin—Unfortunately, deter- 
minations of prothrombin could not be made as fre- 
quently as desired, and it was necessary to use two 
methods. In the tables the values followed by an 
asterisk were ‘determined by the Quick method26 By 
this method 5 cc. of blood was carefully withdrawn in 
a tube containing 0.5 cc. of 1.34 per cent solution of 
sodium oxylate. The test was made in duplicate with 
a control. Unfortunately, when this method was used 
the same control was not always available. The test 
was performed by mixing in a small test tube 0.1 cc. 
of plasma and 0.1 cc. of thromboplastin extract (Difco). 
To this 0.1 cc. of calcium chloride solution (1.11 Gm. of 
anhydrous chemically pure calcium chloride dissolved 
in 400 cc. of distilled water) was added, and the mixture 
was agitated for five seconds in a water bath. The 
coagulation time of the normal control in these tests 
was usually fourteen seconds. The end point was con- 
sidered to be the point when the mixture failed to run 
down the side of the tube. 

The values determined by the Smith bedside method !* 
are not marked in the tables. This technic was as 
follows: In a 3 ce. test tube was placed 0.1 cc. of 
thromboplastin solution (Difco). Freshly drawn blood 
was then added up to the 1 cc. mark. The tube was 
inverted once and then tilted gently until clotting was 
complete, as evidenced by failure of the blood to run 
down the tube in a changéd position. A determination 
on blood of the same normal control (R. K.) was made 
with each test. The usual prothrombin time of the 
control was between nineteen and twenty-five seconds. 
Clotting activity‘is expressed as a percentage of normal. 
A value of 80 to 100 per cent is considered normal. 


REPORT OF CASES 


Case 1.—B. S., a 24 year old Negro, was admitted 
to the hospital June 1, 1942, because of anorexia, post- 
prandial epigastric distress, weakness and dark urine 
of four days’ duration. His past health had been good, 
and there had been no previous episodes of jaundice. 
He did not use alcohol or tobacco in any form. On 
examination on admission he appeared well developed 
and well nourished but somewhat ill. There was mod- 
erate jaundice of the scleras and mucous membranes. 
The heart, lungs, spleen and liver were essentially 
normal. The stools were light but contained some 
bile; the urine was dark and contained a large amount 
of bile. The hemoglobin content and the red blood 
cell count were normal; the white blood cell count was 
4,300; the Kahn reaction was negative, and the icteric 
index was 57. The course was gradually downhill for 
the first two weeks, but after that the patient rapidly 
grew worse. On June 25 the administration of 6.4 mg. 
of menadione intramuscularly daily was started because 
the prothrombin content was 42 per cent of normal. 
By June 29 the hepatic liver dulness had diminished 
to 2 cm. above the costal margin; the icteric index 
had mounted to 361, and a hemorrhagic tendency had 
developed. Severe bleeding now occurred after he 


16. (@) Quick, A. J.: The Coagulation Defect in 
Sweet Clover Disease and in the Hemorrhagic Chick 
Disease of Dietary Origin, Am. J. Physiol. 118:260 
(Feb.) 1937. (b) Quick, A. J.: Determination of Pro- 
thrombin, Proc. Soc. Exper. Biol. & Med. 42:788 (Dec.) 
1939, 

17. Smith, H. P.; Ziffren, S. E.; Owen, C. A., and 
Hoffman, G. R.: Clinical and Experimental Studies on 
Vitamin K, J. A. M. A. 113:380 (July 29) 1939. 
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cleaned his teeth or ate any food. The following morn- 
ing the patient was stuporous, and by afternoon he was 
comatose. The patient was given 1,500 cc. of fresh 
plasma with 50 per cent prothrombin content daily 
from June 29 to July 2, and on July 2, 3 and 4 he 
was given 1,000 cc. of plasma and 500 cc. of whole 
blood. In spite of this therapy, the bleeding continued 
to increase; the prothrombin time was 18 per cent of 
normal, and on July 4 the condition of the patient 
became critical. It was decided to give a donor large 
doses of vitamin K and give the patient a transfusion 
of his blood. On July 5 there was bleeding from the 
gums, throat, urinary tract and rectum. The following 
day, July 6, the bleeding had increased. The patient 
was given a transfusion from the prepared donor, and 
the bleeding gradually ceased over a period of four 
hours, with the prothrombin increasing from 8 per 
cent to 34 per cent of normal. Table 1 lists the trans- 
fusions and their effects on the bleeding and on the 
prothrombin content. The patient received transfusions 
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was less than one-half the normal size, with almost 
no hepatic cells remaining, owing to the severe yellow 
atrophy; there were marked degeneration of the corpus 
striatum, extensive bronchopneumonia and almost com- 
plete disappearance of striated muscle tissue. 


Case 2—B. M. G., a 29 year old white man, was 
admitted to the hospital June 24, 1942, with complaint 
of having noticed anorexia, malaise and “yellow color 
of the skin” for the past three days. His general 
health had always been excellent. He was accustomed 
to drink about two bottles of beer each week and to 
smoke a package of cigarets daily. There had been no 
previous attacks of jaundice or other serious illnesses 

The patient was a tall, rather thin blond, who 
appeared somewhat lethargic. On physical examina- 
tion there was marked icterus of the scleras, mucous 
membranes and skin; the edge of the liver extended 
2 cm. below the costal margin, and at times the patient 
was euphoric. The hemoglobin content was 90 pe: 


Taste 1.—Effects of Transfusions on Bleeding and on Prothrombin Level in Case 1 








Time 
Prothrombin Between 
Amount Amount Prothrombin After Transfusion 
of of fore Transfusion, and Deter- 
Reenforced Whole Transfusion, Percentage minationof Effect on 
Blood, Blood, Percentage of Prothrom- Bleeding in 
Date Ce. Ce. of Normal Normal bin, Hr. 24 Hours Bleeding Tendency 
7/ 4/42 500 18* 0 Oral, gastrointestinal, renal and 
subcutaneous hemorrhages 
7/ 5/42 oe tes ba se 0 Oral, gastrointestinal, renal and 
subcutaneous hemorrhages 
7/ 6/42 500 8 34 4 Ceased Oral, gastrointestinal, renal and 
subcutaneous hemorrhages 
7/ 7/42 500 ini 46 4 0 No bleeding 
7/ 8/42 500 ka 49 65 6 0 No bleeding 
7/10/42 500 ae 52 68 6 0 No bleeding 
7/15/42 500 see 40* 58* 6 0 ° 
7/17/42 500 — 49* 63* 6 0 No bleeding 
8/24/42 Res 500 19 22 6 0 Oral bleeding . 
8/25/42 500 10 12 4 0 More severe oral and rectal bleedin: 
8/25/42 500 bee 12 $1 4 Ceased More severe oral and rectal bleeding 
8/25/42 ase — oe 52 8 0 No bleeding 
8/26/42 see anes =: 55 24 0 er to transfusion; no bleed 
8/27/42 —_ eee os 44 50 0 No Bleeding 
8/28/42 500 hoe 15 45 12 Ceased — oral and gastrointestinal 
8/29/42 500 42* 63* 8 0 No bleeding 
8/30/42 500 - 75* 24 0 No bleeding 
8/31/42 500 75* 75* 4 0 No bleeding 





* Determined by Quick method (other values obtained by the Smith “‘bedside’’ technic). 


and plasma at other dates, without bleeding, which are 
not listed in the table because determinations of pro- 
thrombin were not made. 

During the early part of August, the patient showed 
many of the usual signs of progressive lenticular 
degeneration. There were tremors, affective mental 
disturbances, dysarthria, dysphagia and hypertonia of 
the extremities, without evidence of involvement of the 
pyramidal tracts. Fleischner bodies were not observed. 
The patient had further bleeding on August 24, with 
a prothrombin content of 35 per cent of normal. 
Transfusion of 500 cc. of whole blood and 1,000 cc. 
of fresh plasma had no effect on the bleeding and a 
minimal effect on the prothrombin level. The bleeding 
grew worse, and more fresh blood and plasma had 
little effect, but in the afternoon of August 25, 500 cc. 
of fortified blood controlled the bleeding in four hours 
and increased the prothrombin to 52 per cent of normal 
in eight hours. 

There was a moderately severe thermal reaction to 
fortified transfusion on August 26, and transfusion was 
omitted on August 27, only to have bleeding develop 
the following day. This was again controlled by forti- 
fied transfusions and kept under control until the 
patient’s death, September 11. At autopsy the liver 


cent, the red blood cell count 4,500,000 and the whit 
blood cell count 10,200. The icteric index was 66; the 
urine contained bile but otherwise was normal; _th« 
stools were light in color but contained some bile. 
The nonprotein nitrogen content of the blood was 35 
mg. per hundred cubic centimeters, the cholesterol con- 
tent 160 mg. and the total protein 6.4 Gm.; the pro- 
thrombin content was 75 per cent of normal, and the 
Kahn reaction was negative. 

By July 7, the icteric index had increased to 200, 
the patient was stuporous and a persistent mild pur- 
puric rash had developed. The prothrombin had 
decreased to 40 per cent of normal. The patient was 
given 9.6 mg. of menadione intramuscularly daily, but 
the prothrombin level continued to fall and the pur- 
puric rash remained unchanged. On July 10, the pro- 
thrombin content was 30 per cent of normal, and 500 cc. 
of whole blood and 1,000 cc. of fresh plasma were 
given along with 9.6 mg. of menadione. There was 
no effect on the prothrombin, and later a few hemor- 
rhages developed in the skin and mucous membranes 
from minimal trauma. Table 2 enumerates the trans- 
fusions and determinations of prothrombin. 

On July 11, the patient was almost comatose, and 
there were oral, urinary and large subcutaneous hem- 
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orrhages and a prothrombin level of 18 per cent of 
normal. A transfusion of 500 cc. of fortified blood 
controlled the bleeding within three hours and increased 
the prothrombin content to 50 per cent of normal in 
twenty-four hours. The patient received 6.4 to 9.6 mg. 
oi menadione and 1,000 to 1,500 cc. of plasma daily, 
but on July 21 there was a recurrence of the oral and 
urinary bleeding. Unfortunately, determinations of pro- 
thrombin were not done during this bleeding episode, 
but suffice it to say that the bleeding was controlled 
by fortified transfusions. The patient had severe gen- 
eralized hemorrhages on July 27, with a prothrombin 
value of 16 per cent of normal, approximately’ sixty 
hours after the last fortified transfusion. Again the 
hemorrhages were controlled by fortified transfusion, 
but the patient died the following day from an acute 
overwhelming staphylococcic septicemia. At autopsy, 
the liver was larger than normal and there were 
areas of severe yellow atrophy, with large areas of 
regeneration. 


Case 3.—W. B. R., a 38 year old white man, was 
Imitted to the hospital Sept. 8, 1942, for drowsiness, 
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30 the man began complaining rather suddenly of dysp- 
nea without exertion and of orthopnea, and it was 
noted that there was minimal generalized edema. Later 
in the day the patient became cyanotic and then 
comatose. Although the coma and cyanosis responded 
to oxygen, the edema had increased and there was 
rather severe ascites. The total plasma protein con- 
tent was 6 Gm. per hundred cubic centimeters, the 
albumin-globulin ratio being 2.5 to 3.5; the urine 
showed albumin (1 plus) and numerous casts; the 
prothrombin content was 46 per cent of normal. The 
liver had remained essentially the same size, but the 
spleen was much larger, and there were numerous 
moist rales over the lower half of each lung. Because 
of the mild hypoproteinemia with reversal of the 
albumin-globulin ratio, the generalized edema and the 
lowered prothrombin level, the patient was given 1,000 
ce. of plasma and 10 mg. of menadione intramuscularly 
daily from September 30 to October 5, without any 
apparent effect on the edema, even though there were 
an increase in the plasma protein and a moderate 
increase in urinary output. The vitamin K had no 


Taste 2.—Effects of Transfusions on Bleeding and on Prothrombin Level in Case 2 








Time 
Prothrombin Between 


Amount Amount Prothrombin After Transfusion 
of of Before Transfusion, and Deter- 
Reenforced Whole Transfusion, Percentage minationof Effect on 
Blood, Blood, Percentage of Prothrom- Bleeding in 
Date Ce. Ce. of Normal Normal bin, Hr. 24 Hours Bleeding Tendency 
i /le/42 500 23* 28* 6 Few hemorrhages in skin from mild 
trauma 
7/11/42 500 13* 36* 4 Ceased Marked subcutaneous, oral and 
Tenal bleeding 
7/12/42 rae 50* 24 0 No bleeding 
7/13/42 500 34 47 4 0 No bleeding 
7/15/42 500 33 50 6 0 No bleeding 
7/17/42 500 53 62 4 0 No bleeding 
7/21/42 500 ° oe oe Ceased Oral and renal bleeding 
7/22/42 500 as rm ys 0 No bleeding 
7/23/42 500 28* 43* 12 0 No bleeding 
7/24/42 500 oa 48* 8 0 No bleeding 
7/25/42 500 42* 50* 4 0 No bleeding 
7/27/42 500 16 38 6 Ceased Oral, gastrointestinal, renal and 


subcutaneous (hematomas) 





* Determined by Quick method (other values obtained by the Smith “bedside’’ technic). 


jaundice, general malaise, anorexia, light stools and 
dark urine of seven days’ duration. The patient had 
been a heavy imbiber of beer and whisky for over ten 
years. His brothers stated that he had had four 
attacks of jaundice lasting about ten days following 
severe alcoholic debauches. He had been drinking 
about a pint of whisky and five to ten bottles of beer 
daily for three months before admission. 

The initial physical examination revealed a rather 
short, stout man who appeared much older than his 
given age. The liver extended 5 cm. below the costal 
margin and was firm but not tender. The spleen was 
easily palpable, even though there was pronounced 
abdominal distention. There was a soft blowing apical 
systolic cardiac murmur. The skin, mucous membranes 
and scleras were extremely icteric. The hemoglobin 
content was 70 per cent, the red blood cell count 
3,700,000, the white blood cell count 6,500, the icteric 
index 100, the Kahn reaction negative and the non- 
protein nitrogen content 35 mg. and the urea content 
15 mg. per hundred cubic centimeters. The urine con- 
tained much bile, a small amount of albumin and a 
few granular casts; the stools were brown and con- 
tained an approximately normal amount of bile. 

During the first three weeks of the patient’s hospi- 
talization, the icteric index gradually increased to 154, 
but otherwise there was little change. On September 


apparent effect on the prothrombin, as it continued to 
diminish. On October 5 a generalized purpuric rash 
developed. A transfusion of 500 cc. of fresh citrated 
blood was given on October 6 in an effort to relieve 
the anemia and to increase the prothrombin, but the 
patient gradually grew worse. The edema and ascites 
increased; the purpura became more widespread, and 
the prothrombin level fell to 24 per cent of normal. 
An attempt to give human wet plasma was made, but 
after 230 cc. had been introduced there was a severe 
reaction, characterized by chill, urticaria and fever. 
A transfusion of 500 cc. of reenforced whole citrated 
blood was given later in the day, and, as expected, it 
had no effect on the purpuric rash but increased the 
prothrombin from 24 to 37 per cent of normal. Table 3 
lists the transfusions and determinations of prothrombin. 

On October 12, the prothrombin content fell to 18 
per cent of normal and the patient had several large 
hemorrhages in the mouth, nose, stomach, rectum and 
subcutaneous tissues. A Miller-Abbott tube was in 
the stomach when the bleeding occurred. The tube 
was left in place, and the patient was given 500 cc. of 
fortified blood. Within two hours there was a great 
diminution in the amount of blood drained from the 
stomach, and in four hours the fluid was almost normal 
in color and the hemoglobin content reduced from 18 
per cent to 0. The bleeding from the other areas had 
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ceased, and the prothrombin level was up to 38 per cent 
of normal in four hours. 

Another fortified transfusion was started the follow- 
ing day, but after 100 cc. of blood had run in there 
was a reaction similar to that seen following the trans- 
fusion of plasma. Fifty per cent diluted plasma given 
intravenously was tried that afternoon, but after 2 cc. 
had been introduced there was an even more severe 
reaction than previously, with extreme difficulty in 
breathing, giant urticaria and a temperature of 107 F. 
This bottle of plasma was carefully examined and 
found sterile, and it failed to produce a reaction in an 
animal. 

On October 14, a fortified transfusion was slowly 
given, without reaction, and increased the prothrombin 


TasLe 3.—Effects of 
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Case 4—C. H. L., a 29 year old white man, was 
admitted to the hospital May 21, 1942, with complaint 
of nausea, vomiting, drowsiness and jaundice for the 
past week. His general health had been excellent until 
this illness. He had never used tobacco or alcohol in 
any form, and he had not had any disease of the biliary 
system. 

Physical examination revealed a well nourished and 
extremely well developed man, who did not appear ill, 
There was some icterus of the scleras and mucous 
membranes, but the skin was fair and smooth, without 
yellow color. The heart and lungs were essentially 
normal; the abdomen was moderately distended, and 
there was some epigastric tenderness. The liver and 
spleen were felt to be of normal size by palpation 


Transfusions on Blecding and on Prothrombin Level in Case 3 











Time 





Between 
Transfusion 
and Deter- 
mination of 
Prothrom- 
bin, Hr. 


Prothrombin 
Prothrombin After 
Before ‘Transfusion, 
Transfusion, Percentage 
Percentage of 
Normal 


Amount Amount 


Effect on 
Bleeding in 
24 Hours 


o o 
Reenforced Whole 
Blood, Blood, 
Ce , 


c. Ce. of Normal Bleeding Tendency 


Date 
9/30/42 
10/ 6/42 
10/ 8/42 
10/ 9/42 500 owe ee 
10/10/42 500 aie we 58* 
10/12/42 ane 5 -m. 2% 18 
500 p. m. * 3 : 
500 sa 26 : 0 


No bleeding 
Purpura 
Purpura 
Purpura 


ove 500 32 38* 10 0 
500 eee 2 10 0 
0 
) 


Generalized hemorrhages 
No bleeding 
No bleeding 


Ceased 
10/13/42 0 
10/14/42 





* Determined by Quick method (other values obtained by the Smith “bedside” technic). 


TaBLE 4.—Effects of Transfusions on Bleeding and on Prothrombin Level in Case 4 








Time 
Prothrombin Between 
Prothrombin After Transfusion 
fore Transfusion, and Deter- 
Transfusion, Percentage minationof Effect on 
Percentage of Prothrom- Bleeding in 


Amount Amount 


oO ) 
Reenforced Whole 


Blood, 
Date Ce. 
6/22/42 —— 500 on oi 
7/11/42 oe 500 16 19 


Blood, 
Ce. of Normal Normal 


7/12/42 3 eee 17 38 
7/15/42 coe é 12 4 


7/15/42 14* 
7/16/42 
7/17/42 
7/18/42 
7/23/42 
7/23/42 
7/24/42 
7/30/42 


43* 
58* 


15° 
42 
20 


$8: S882 = 


Bleeding Tendency 


Large purpurie areas on skin 

Subcutaneous hemorrhages and 
hematuria 

Subcutaneous hemorrhages and 
hematuria 

0 Subcutaneous, oral and renal hem 
orrhages 

Subcutaneous, oral and renal he: 
— 


0 


24 Hours 
Ceased 
0 


bin, Hr. 
8 


4 Ceased 


Ceased 


0 
Oral - subcutaneous hemorrhagé 


0 
0 





* Determined by Quick method (other values obtained by the Smith “bedside” technic). 


from 26 per cent to 42 per cent of normal. Although 
the bleeding tendency was controlled, the patient rap- 
idly grew worse, and he died October 15 from hepatic 
failure and generalized anasarca. 

Autopsy showed generalized anasarca and several old 
large subcutaneous hemorrhages. There were severe 
pulmonary edema and numerous areas of pneumonia. 
The abdomen showed moderate ascites; the gastro- 
intestinal tract was greatly distended, and there was 
evidence of old hemorrhages in the stomach, colon and 
rectum. The pathologists estimated these hemorrhages 
all to be about the same age. The spleen was about 
ten times the normal size. The liver was nodular, 
larger than normal and firm. Grossly, the liver resem- 
bled atrophic cirrhosis, and this was verified to some 
extent on microscopic examination, except that there 
was practically complete atrophy of the hepatic cells. 


and percussion. The hemoglobin content was 90 pé 
cent, the red blood cell count 4,600,000, the white blo 
cell count 5,150, the Kahn reaction negative and t 
icteric index 56. The urine was normal except fe 
bile, and the stools were light but contained some bil 

The patient gradually grew worse, and by June 
the icteric index had increased to 200; the liver ha 
enlarged to 5 cm. below the costal margin, and tht 
patient was drowsy. A week later, on June 22, lars 
purpuric areas developed over his entire body, wif 
clotting time of eight minutes and platelet count 4 
210,000. The patient was given 500 cc. of whole bloc 
and 5 mg. of menadione intravenously, and by tl 
following day the clotting time was normal and th 
rash had disappeared. Table 4 lists the transfusio 
and the prothrombin values. 

By June 25, the liver was palpable 10 cm. belo 
the costal margin, the spleen was easily felt and 
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small amount of fluid had collected in the abdomen. 
The ascites increased over a period of eleven days and 
then rapidly receded after large amounts of plasma 
were given. On July 11, while the patient was receiving 
adequate amounts of vitamin K intramuscularly, hema- 
taria and a fine purpuric rash appeared and large sub- 
cutaneous hemorrhages developed on minimal trauma 
of the skin. The clotting time was ten minutes and 
the prothrombin content 16 per cent of normal. Trans- 
tem of 500 cc. of fresh whole blood and 1,000 cc. of 
lasma lowered the clotting time to eight and one- 
inutes and elevated the prothrombin level to 19 
nt but had no effect on the hemorrhagic tenden- 
A 300 cc. transfusion on July 12, from a donor 
had received 12 mg. of menadione, caused a 
bt elevation of the prothrombin to 38 per cent of 
1 in four hours, and the hemorrhagic tendencies 
ed within twenty-four hours, but there was no 
on the purpuric rash. The fortified transfusions 
not continued, but vitamin K and plasma were 
daily. On July 15, the prothrombin fell to 12 
ent, and there was a recurrence of subcutaneous 
enal bleeding and, in addition, oral bleeding. 
the patient failed to respond to 500 cc. of whole 
Because of the extensive bleeding 500 cc. of 
lood was given, and there was a_ rapid 
jith elevation of the prothrombin to 43 per 
rmal. Daily fortified transfusions were given 
ing three days, and on July 18 the prothrom- 
t was 75 per cent of normal. Administration 
K was discontinued, as it was felt that it 
tle or no value. On July 23, there was a 
p of the oral and subcutaneous bleeding, the 
bin being reduced to 15 per cent of normal. 
Pre was definite response to a 500 cc. fortified 
n, the prothrombin level rising to 42 per cent 
1 within twenty-four hours. From this time 
patient was given fortified transfusions when 
rombin content fell below 20 per cent, which 
Ily about every three days, and there were no 
emorrhagic tendencies. A month later the 
eveloped the rather typical lesions of dissemi- 
pus erythematosus, and their nature was con- 
y biopsy. The liver, which at one time had 
ge, was now palpable immediately below the 
argin and was somewhat firmer than normal. 

Pen was easily palpable and rather soft. 


COM MENT 


generally accepted that the liver has an 
pus functional, as well as tissue, reserve, 
at it rarely works at full capacity. Also, 
er has marked regenerative abilities, and 
ly in the presence of acute injury or of 
ged chronic disease that sufficient tissue 
royed to diminish the reserve and produce 
ce of hepatic deficiency. If the hepatic 
ciency is severe enough, death may occur. 
s in such circumstances fall under two 
al heads, namely, “hemorrhagic death” and 
death.” ¥ 
lansfusion of blood fortified by administra- 
‘of vitamin K to the donors was used as a 
orary aid in controlling hemorrhage in 4 
§ of severe acute damage to the liver. The 
i! number of cases, variations in the prepara- 
'of the donors and the necessity of using two 
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different technics in determinations of pro- 
thrombin prevent any specific conclusion, but 
the evidence obtained indicates that the method 
may have definite value in preventing immediate 
“hemorrhagic death” or in controlling hemor- 
rhage until fhere has been regeneration of suf- 
ficient hepatic tissue for essential functions. 
From the tables it will be noted that in several 
instances the prothrombin times are inconsistent 
and that the increase in prothrombin varied from 
patient to patient and from transfusion to trans- 
fusion. It was unfortunate that conditions 
beyond our control prevented determination of 
the prothrombin time whenever desired and 
that the determinations could not be made by 
the same method. It will also be noted from the 
tables that the transfusion of normal whole blood 
failed to give the expected 10 per cent rise in 
the prothrombin level. On careful analysis it 
will be noted that the maximum elevation of 
prothrombin in the blood usually occurred within 
twenty-four hours but that in the instances in 
which the liver was still badly damaged there 
was usually a decline during the second twenty- 
four hours. A striking feature of case 1 was 
the regularity with which the bleeding ceased 
between one hundred and twenty and one hun- 
dred and forty minutes after transfusion on all 
occasions. In cases 3 and 4, fortified trans- 
fusions, as well as regular transfusions, had no 
effect on a minute purpuric rash but controlled 
hemorrhages .in the skin and subcutaneous 
tissues. 

Determination of the optimum amount of 
vitamin K and of the period of time required for 
its utilization by the donor requires further 
work, but in general it may be stated that_6 to 
10 mg. of menadione given intramuscularly 
during the twenty-four hours before a transfusion 
will work satisfactorily. The evidence suggests 
that vitamin K stimulates the formation of pro- 
thrombin or of one of its precursors in the blood 
of the donor in abnormally large amounts, which 
can be utilized by the recipient. The substance 
formed is probably the same as or similar to that 
formed from vitamin K by the pregnant mother, 
which passes through the placenta into the fetus 
to stimulate formation of prothrombin. 


SUMMARY 


Five cases of acute yellow atrophy of the liver 
with hemorrhagic tendencies occurred in a series 
of 663 cases of intrahepatic jaundice. Four of 
the patients were given transfusions of blood 
from donors who had received vitamin K, with 
remarkable effect in controlling the bleeding 
tendencies. The results suggest that this method . 
deserves further study and investigation. 
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AN INTERPRETATION OF THE MECHANISMS PRODUCING THE EDEMA, INCREASED 
PLASMA VOLUME AND ELEVATED VENOUS PRESSURE IN CERTAIN PATIENTS 
WITH PROLONGED CONGESTIVE FAILURE 


JAMES V. WARREN, M.D., anp 


EUGENE A. STEAD Jr, M.D. 
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Many theories have been formulated in an 
attempt to explain the clinical features and lab- 
oratory findings of chronic congestive heart 
failure. Today most medical students are taught 
that the venous pressure becomes elevated be- 
cause blood is dammed up in the venous system 
when the ability of the heart to pump blood for- 
ward is impaired. Edema is said to occur pri- 
marily as a result of this increase in venous pres- 
sure, with increased capillary permeability and 
decreased colloid osmotic pressure of the blood 
as contributing factors. Nevertheless, there are 
many clinical and experimental observations 
which are not consistent with this usually ac- 
cepted theory. The purpose of this presentation 
is to summarize these objections and to offer a 
more satisfactory explanation of the physiologic 
abnormalities producing the edema, the increased 
blood volume and the elevated venous pressure 
of certain patients with congestive heart failure. 
Few new data are presented, but the findings of 
other investigators are correlated to explain the 
observed alteration in the fluid dynamics of 
chronic cardiac failure. 

Most observations relating to cardiac failure 
have been made on patients who were regaining 
compensation, rather than when the congestive 
failure was developing. If the latter condition 
is observed it can be seen that in certain patients 
an accumulation of extracellular fluid, evidenced 
by an increase in weight, occurs before any in- 
crease in the venous pressure is demonstrable. 
Associated with this gain in weight there is a pro- 
portionate increase in the blood volume, and only 
as a later manifestation does the venous pressure 
become elevated. These facts are not compatible 
with the usual description of the mechanism of 
congestive heart failure. The following cases 
demonstrate the course of events in patients with 
cardiac disease in whom decompensation has 
been precipitated by the administration of large 
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amounts of sodium chloride while they | 
under observation in the hospital. 


Case 1—A 50 year old Negro was admitted 


Grady Hospital on Sept. 9, 1942. In 1939 hé 


noted dyspnea, edema of the ankles and other 
toms of congestive heart failure. He was admi 
the hospital several times because of these sym 
and the diagnosis of arteriosclerotic and hype 
heart disease was made. He improved while 
hospital, but later, despite a sedentary exist 
the administration of digitalis and occasional™ 
his symptoms recurred. On admission he was iil 
orthopneic and there was massive edema lk 
level of the heart. The veins of his neck were, 
distended. The heart was enlarged; the rh 
regular, and there was a rough apical systolic i 
The arterial pressure was 140 mm. of mercury@ 
and 100 diastolic. There were numerous ralegy 
bases of both lungs. Examination of the big 
urine showed no abnormalities. ee 

During the early part of his hospital course§ 
given a diet with low salt content and was trea 
digitalis, ammonium chloride and frequent i 
of a mercurial diuretic. The fluid intake 
restricted. Within two weeks his weight fell 
to 52 Kg., and dyspnea and orthopnea were 
present. 

On September 24 salt was added to his diety 
addition he received 12 Gm. of sodium chlo 
day. His fluid intake and dosage of digital 
not changed, but the use of diuretics was disca 
With this change in regimen his weight im 
began to increase, as shown in table 1. In 
there was an increase in plasma volume as 
by the dye method,1 this being evidenced also 
falling plasma protein concentration and the de 
hematocrit readings. During the first part 
period his venous pressure was normal. It late 
slightly above the control readings, though it re’ 
well within the normal range. The only change 
by the patient was slight orthopnea toward t 
of the test period. Accordingly, the original 
of therapy was again employed, and by October 
was able to leave the hospital without sympto 
signs of decompensation. 


This patient, remained well compensaté 
long as his salt intake was limited and di 


1. Gibson, J. G., and Evans, W. A., Jr.: © 
Studies of Blood Volume: I. Clinical Applicat 
Method Employing Azo Dye “Evans Blue,” 
Spectrophotometer, J. Clin. Investigation 16:30 
1937. ‘ 
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were administered, but when the use of diuretics 
was discontinued and salt was added his weight 
increased and there was an associated increase 
in plasma volume. The venous pressure rose 
slightly but stayed within normal limits. He 
remained in bed throughout the test period. The 
important fact is that the retention of water 
and hemodilution occurred while the venous 
pressure was normal. 
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The fluid intake was not restricted at any time. On 
August 3 her regimen was altered, as in the previous 
case, by addition of salt to her diet, and in addition 
she received 12 Gm. of sodium chloride daily. She 
remained in bed. Digitalis was continued, but no fur- 
ther diuretics were given. With this regimen her 
weight increased ‘steadily and there was a parallel 
increase in plasma volume, but the venous pressure 
remained normal. Associated with the increase in the 
plasma volume there was hemodilution, indicated by 
a diminished hematocrit reading and a lowered plasma 


TABLE 1.—Summary of Observations on Case 1 

















Plasma 
Protein 
Concentra- Total Venous 
Plasma tion, Circulating Hemato- Pressure, 
Date, Weight, Volume, Gm. per Protein, erit Mm. 
1942 Kg. Ce 100 Cc. Gm. Reading Water Comments 
September 15 56.5 3,800 6.4 243 45 100 — period of diuresis; low salt 
ntake 
22 52.2 2,900 74 214 55 40 No edema or orthopnea 
23 61.9 8,000 7.2 216 54 40 
24 | en Salt intake increased; diuretics 
26 52.6 omitted 
28 53.1 3,400 6.6 224 49 50 
30 53.3 
October 3 54.9 3,500 6.4 224 46 50 
6 iS ee 6.4 44 80 Slight orthopnea 
8 56.3 3,800 6.1 232 43 80 
TABLE 2.—Summary of Observations on Case 2 
Plasma 
Protein 
Concentra- Total Venous 
Plasma tion, Circulating Hemato- Pressure, 
Date, Weight, Volume, Gm. per Protein, crit Mm. 
1942 Kg. Ce 100 Ce. m Reading Water Comments 
July 2% 45.0 Low salt diet 
31 45.3 
August 3 45.0 2,320 6.9 160 43 40 Salt intake increased; diuretics 
4 46.3 omitted 
5 7.6 2,700 6.4 173 40 
6 50.0 
7 | eee 6.0 yes 36 5 
8 §3.1 4,070 6.2 252 35 
9 
10 
ll 53.7 8,740 6.4 240 82 160 
13 57.8 oben a as Edema and orthopnea 
14 __ > iat meer jas ren 34 170 
15 58.5 3,600 6.3 228 32 175 
17 57.2 
20 56.7 4,000 64 256 31 160 





Case 2.—A 42 year old Negro woman was admitted 
to the Grady Hospital on March 23, 1942. In 1933 
she had symptoms suggestive of acute rheumatic fever, 
and in 1939 she first had dyspnea and edema. Because 
of these symptoms she was repeatedly admitted to the 
hospital, where she would improve when digitalized 
and maintained at complete rest in bed. A _ slight 
increase in her activity was sufficient to precipitate 
decompensation. On this admission physical examina- 
tion showed edema, distended veins in the neck and 
cardiac enlargement. There were a moderate systolic 
murmur and a rumbling diastolic murmur at the apex. 
Examination of the blood and urine showed no abnor- 
malities. A diagnosis of rheumatic heart disease with 
mitral stenosis and congestive failure was made. 

After treatment with diuretics and a diet with low 
salt content, her weight became stationary near 45 Kg. 





_ 


protein concentration. The data are given in table 2. 
The total amount of circulating protein was increased. 
On August 7, after she had gained 7 Kg., the venous 
pressure became elevated. In the following days edema 
appeared and the edge of the liver decreased, and on 
August 13 she first complained of dyspnea at rest. On 
August 25 the original regimen was reinstituted, after 
which she slowly regained compensation. 


In this case, as in case 1, congestive failure 
was produced by the ingestion of sodium 
chloride. During this period no diuretic was 
administered. Observe the sequence of the 
changes. First, there was a gain in weight, which 
other investigators have shown is accompanied 
by retention of sodium chloride. This gain in 
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weight meant that the amount of extracellular 
fluid was increased. Associated with this there 
was a rise in plasma volume, as shown directly 
by the dye technic and indirectly by the fall 
in the hematocrit reading. As in case 1, increase 
in body weight and in the plasma volume pre- 
ceded the rise in venous pressure. 

It has been demonstrated that it is difficult 
to remove all the excess extracellular fluid from 
patients with congestive heart failure.* The 
extracellular fluid content remains abnormally 
high even when there is no longer any demon- 
strable edema. If such patients who are not 
completely compensated are given excess salt, 
the venous pressure may rise simultaneously with 
the gain in weight and the increase in plasma 
volume. 

Patients with hypertension, aortic insufficiency 
and arteriosclerosis of the coronary vessels 
usually begin to have dyspnea before their venous 
pressure rises. Many of them become orthopneic 
while the systemic venous pressure is still normal. 
It is easy to show that these patients have an 
abnormally large volume of extracellular fluid, 
though many of them have little demonstrable 
edema. When placed in bed and treated for 
congestive failure, they rapidly lose 2 to 10 Kg. in 
weight. Again, this is evidence that retention ot 
salt and water has preceded the increase in 
systemic venous pressure. It is a frequent clini- 
cal observation that patients with repeated 
attacks of paroxysmal nocturnal dyspnea but 
without obvious edema often show striking im- 
provement when the urinary output is increased 
by the use of a mercurial diuretic.* 

Consideration of the observations on these 
patients, as well as the similar results of other 
investigators, reveals that there are three basic 
questions to be answered. First, why does the 
patient with chronic cardiac insufficiency retain 
salt and water—in other words, acquire edema— 
instead of having a normal diuresis of these sub- 
stances? Second, how does such a patient 
acquire and maintain the abnormally large plasma 
volume that is so characteristic of congestive 
failure? Third, why does the elevation in venous 
pressure occur, and what is its relation to the 
other findings? Solution of these problems 
would contribute to a great extent toward a 
complete understanding of the pathogenesis of 
congestive failure. 


2. Seymour, W. B.; Pritchard, W. H.; Longley, 
L. P., and Hayman, J. M., Jr.: Cardiac Output, Blood 
and Interstitial Fluid Volumes, Total Circulating Serum 
Protein and Kidney Function During Cardiac Failure 
and After Improvement, J. Clin. Investigation 21:229 
(March) 1942. 

3. Fishberg, A. M.: Heart Failure, ed. 2, Phila- 
delphia, Lea & Febiger, 1940. 
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RETENTION OF SALT AND WATER 


The problem of formation of edema in cardiac 
failure has received considerable attention, but 
at the present time none of the usually accepted 
theories regarding it is entirely satisfactory. It 
is well known that before edema is obvious there 
is usually an asymptomatic gain of several 
pounds in weight, indicating that the accumula- 
tion of an excessive amount of extracellular fluid 
has begun. Since this fluid is principally a 
solution of sodium chloride in water, the basic 
problem is to explain the abnormal retention of 
these substances. Much of the difficulty in study- 
ing edema formation is due to ignorance of the 
mechanisms controlling the amount of extra- 
cellular fluid normally present in the body. For 
instance, the diuresis that normally follows the 
ingestion of an isotonic saline solution has never 
been adequately explained. 

The retention of salt and water may result 
primarily from disturbance in function of the 
kidney, either renal in origin or the result of 
hormonal influences. This failure to excrete salt 
and water normally causes a secondary increase 
in the quantity of extracellular fluid. On the 
other hand, the retention of salt and water may 
result primarily from an increase in the extra- 
cellular fluid content of the body. In nutritional 
edema water and salt are retained because the 
fluid passes from the blood stream to the tissues 
in consequence of the lowering of the osmotic 
pressure of the plasma proteins. When the 
permeability of the capillaries is increased, as 
in burned areas, fluid likewise passes from the 
blood stream to the tissues. When the venous 
pressure is raised because of obstruction to the 
venous outflow from a part, the volume of extra- 
cellular fluid in the part is increased because of 
the rise in capillary pressure. Those conditions 
which produce a primary increase in extracellular 
fluid content of the tissues cause in turn a 
secondary decrease in urinary output which is 
not dependent on a change in renal function. 
The venous pressure theory of the mechanism of 
cardiac edema postulates that the decreased 
urinary output is secondary to the increased 
extracellular fluid content of the tissues which 
results from the rise in venous and capillary 
pressures. The fact that retention of salt and 
water occurs in some patients with cardiac failure 
before the venous pressure becomes elevated and 
persists for a considerable period after the ven- 
ous pressure has returned to normal suggests 
that the elevation of the venous pressure may not 
be the primary factor in the formation of cardiac 
edema. 

Increased permeability of the capillaries to 
protein has been suggested as the causative fac- 
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tor in the development of the edema of conges- 
tive failure. This belief is strengthened by the 
observation in animals that a diminished circula- 
tion, with its resultant anoxemia, increases cap- 
illary permeability.t If increased capillary 
permeability were present, one would expect that 
the edema fluid would contain large amounts 
of protein; but repeated investigations have 
shown that the protein content of cardiac edema 
fluid is low, usually less than 0.5 Gm. per 
hundred cubic centimeters.’ We have: obtained 
.dditional evidence that anoxemia is not an 
important factor by examining edema fluid 
\btained from patients with severe emphysema 
ind long-standing anoxemia. The edema fluid of 
+ such patients contained from 0.1 to 0.4 Gm. 
of protein. These patients, who had severe and 
ong-standing anoxemia with pronounced arterial 
xygen unsaturation (40 to 60 per cent), had a 
nuch greater degree of anoxemia than the 
iverage patient with heart failure, yet they gave 
10 evidence of increased permeability. 

Smirk * has suggested that the capillaries in 
‘ardiac failure, while not abnormally permeable 
to colloids, allow crystalloids to pass with greater 
‘ase and rapidity than normal. Thus, with a 
viven increase in venous pressure he found that 
in patients with congestive failure more edema 
was produced during a test period than in normal 
subjects. If the capillaries did allow crystalloids 
to pass more rapidly than normal, edema would, 
indeed, form more quickly; but it is difficult to 
see how this time factor could in the end be 
significant, because in congestive failure edema 
usually develops over a period of days and 
weeks and does, not have to take place in any 
given period of time. 

Repeated observations on patients with con- 
gestive failure have shown that the plasma pro- 
tein concentration and therefore the colloid 
osmotic pressure are often somewhat below 
normal. In certain instances, particularly in cases 
of constrictive pericarditis, the values are defi- 
nitely low and contribute appreciably to forma- 
tion of edema. However, since in many patients 
the plasma protein concentration is normal and 
since in the majority it is not greatly lowered, 
a decrease in plasma protein concentration cannot 


4. Landis, E. M.: Micro Injection Studies of Capil- 
lary Permeability. III. The Effect of Lack of Oxygen 
on the Permeability of the Capillary Wall to Fluid 
and to Plasma Proteins, Am. J. Physiol. 88:528 (Jan.) 
1928, 

5. Bramkamp, R. G.: The Protein Content of Sub- 
cutaneous Edema Fluid in Heart Disease, J.. Clin. 
Investigation 14:34 (Jan.) 1935. 


6. Smirk, F. H.: Observations on the Causes of 
Oedema in Congestive Heart Failure, Clin. Sc. 2:317 
(Dec.) 1936. 
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be the primary factor responsible for cardiac 
edema.* 

The experiments reported by McMaster * have 
suggested that a faulty lymphatic return may 
be a factor in the development of cardiac edema. 
The protein content of the edema fluid gives 
evidence against this as the cause of edema 
formation in congestive failure. With lymphatic 
obstruction one finds a very high protein con- 
centration in the edema fluid, whereas low values 
are found in cardiac edema.® 

From this discussion it can be seen that the 
edema of congestive failure cannot be explained 
by the usually accepted mechanisms of formation 
of edema, in which the retention of salt and water 
results primarily from an excess accumulation of 
fluid in the tissues with a secondary decrease in 
urinary output. It appears that the increase in 
the volume of extracellular fluid results from the 
fact that the kidneys do not excrete salt and 
water normally. On a theoretic basis, if either 
the sodium or the chloride ion or water were 
retained primarily, the body would retain the 
others in order to maintain a normal ionic bal- 
ance. Schroeder,® Proger, Ginsberg and Magen- 
dantz *° and Schemm ™ have shown that with an 
extremely low intake of sodium chloride water is 
not retained by the patient with cardiac insuff- 
ciency, but that even the amounts of sodium 
chloride in the average diet are sufficient to 
allow for considerable retention of water. It is 
a common observation that salts such as potas- 
sium chloride and ammonium chloride fail to 
cause retention of water and are even diuretic.’ 
On the other hand, sodium bicarbonate acts 
in almost the same way as sodium chloride in 
causing retention of water. Quantitative inter- 
pretation of these data is not possible because 
of the accompanying alkalosis and acidosis, but 


7. McMaster, P. D.: The Lymphatics and Lymph 
Flow in the Edematous Skin of Human Beings with 
Cardiac and Renal Disease, J. Exper. Med. 65:373 
(March) 1937. 

8. Drinker, C. K., and Yoffey, J. M.: Lymphatics, 
Lymph, and Lymphoid Tissue, Cambridge, Mass., Har- 
vard University Press, 1941. 

9. Schroeder, H. A.: Studies on Congestive Heart 
Failure: I. The Importance of Restriction of Salt as 
Compared to Water, Am. Heart J. 22:141 (Aug.) 
1941, 

10. Proger, S.; Ginsberg, E., and Magendantz, H.: 
Effects of Ingestion of Excessive Amounts of Sodium 
Chloride and Water on Patients with Heart Disease, 
Am. Heart J. 28:555 (April) 1942. 

11. Schemm, F. R.: A High Fluid Intake in the 
Management of Edema, Especially Cardiac Edema: I. 
The Details and Basis of the Régime, Ann. Int. Med. 
17:952 (Dec.) 1942. 


12. Goodman, L., and Gilman, A.: The Pharmaco- 
logical Basis of Therapeutics, New York, The Mac- 
millan Company, 1941. 
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they point toward the importance of the sodium 
ion as the primary factor in the retention of 
salt and water. 

The retention of sodium could occur as the 
result of a primary renal abnormality or it 
could be the result of some hormonal influence 
mediated by the kidney. It has been suggested 
that an excess of adrenal cortical hormone could 
cause the observed retention of sodium.** At the 
present time there is no additional reason to 
suspect that an excessive amount of this hormone 
is present in subjects with cardiac failure. It is 
quite possible that altered circulatory dynamics 
in the kidney could lead to retention of salt. 
The kidney receives a large proportion of the 
cardiac output at rest ** ; therefore, it appears 
quite possible that pronounced alterations in 
renal circulation occur with the diminished car- 
diac output in cardiac failure. This problem is 
being investigated further in this laboratory. 

The common denominator in all instances of 
congestive failure is impaired cardiac function. 
In most patients cardiac failure first develops 
while they are ambulatory and is improved by 
rest. This indicates that although the diseased 
heart may supply the needs of the body at rest, 
it cannot increase its output to meet the demands 
of an active life. Determinations of cardiac 
output of patients with cardiac failure are usually 
done under basal conditions; so one might pre- 
dict their failure to demonstrate any marked 
differences between the output of normal subjects 
and that of patients with cardiac failure. The 
evidence at present points to the fact that in 
congestive failure the cardiac output is inade- 
quate to meet the demands of the patient’s 
daily life, and, as a result of this, the kidneys are 
no longer able to excrete salt in a normal manner. 
The retention of salt leads to the secondary 
retention of water. This accounts for the fact 
that in patients with severe decompensation, in 
whom the cardiac output is inadequate even at 
rest, the signs of congestive failure may be pre- 
cipitated at will by withholding diuretics and 
increasing the intake of salt. As far as can be 
determined, increasing and decreasing the salt 
intake of these patients induces and relieves the 
symptoms of congestive failure without any cor- 
responding change in cardiac output. The ques- 
tion remains unanswered as to how the decreased 
cardiac output affects the ability of the kidney 
to excrete salt. It may be related to a decreased 


13. Schroeder, H. A., and Futcher, P. H.: Studies 
on Congestive Heart Failure: II. Impaired Excretion 
of Sodium Chloride, Am. J. M. Sc. 204:52 (July) 1942. 

14, Smith, H. W.: Studies in the Physiology of 
the Kidney: Porter Lectures, University of Kansas, 
Lawrence, Kan., University Extension Division, 1939, 
series 9. 


renal blood flow, or it may be due to some 
endocrine disturbance which produces an in- 
creased retention of sodium by the kidneys. 


INCREASED BLOOD VOLUME 


For many years clinicians have known that 
congestive heart failure is accompanied by in- 
creased blood volume, but the mechanism of the 
rise has never been explained in a satisfactory 
manner.*® It has been found to be an increase 
primarily in the plasma volume, although there 
also may be an increase in red cell volume. 


In a normal resting subject with a constant 
arterial pressure and a constant volume of 
circulating red cells, the size of the plasma 
volume can be varied by changing (1) the 
amount of circulating plasma protein, (2) the 
capillary pressure or (3) the extracellular fluid 
volume. 

If the quantity of circulating protein is in- 
creased by the injection of a concentrated pro- 
tein solution, fluid enters the blood stream and 
the plasma volume is increased for a time." 
The body then removes protein from the plasma 
the fluid reenters the tissues and the plasma 
volume returns to normal. If protein is removed 
from the blood stream, the plasma volume de 
creases rapidly even though the fluid removed 
with the protein is replaced by an equal quantity 
of saline solution.’ The body then adds protein 
to the blood stream; fluid can now be retained 
in the plasma in normal quantity, and the plasma 
volume returns to the control level. 


An increase in venous pressure causes a 
rise in capillary pressure, with the result that 
fluid leaves the blood stream. In the normal 
subject a rise in venous pressure causes some 
degree of hemoconcentration. 


An increase or decrease in the volume of 
extracellular fluid produces a corresponding 
change in the plasma volume. If the quantity 
of extracellular fluid is lowered by dehydration, 
the plasma- volume becomes smaller.** This 


15. (a) Gibson, J. G, and Evans, W. A, Jr.: 
Clinical Studies of the Blood Volume: III. Changes 
in Blood Volume, Venous Pressure and Blood Velocity 
Rate in Chronic Congestive Heart Failure, J. Clin. 
Investigation 16:851 (Nov.) 1937. (b) Seymour and 
others.?2 

16. Freeman, N. E., and Wallace, W. M.: Effect 
of Concentrated Serum on Plasma Volume and Serum 
Protein Concentration, Am. J. Physiol. 124:791 (Dec.) 
1938. 

17. Ebert, R. V.; Stead, E. A., Jr., and Gibson, 
J. G.: Response of Normal Subjects to Acute Blood 
Loss, Arch. Int. Med. 68:578 (Sept.) 1941. 

18. Gibson, J. G., and Kopp, I.: Studies in the 
Physiology of Artificial Fever: I. Changes in the 
Blood Volume and Water Balance, J. Clin. Investiga- 
tion 17:219 (May) 1938. 
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decrease in volume occurs even though the 
protein concentration is increased. In other 
words, in the presence of a decrease in extra- 
cellular fluid it takes a greater than normal 
quantity of circulating plasma protein to main- 
tain a normal plasma volume. When the volume 
of extracellular fluid is increased by the adminis- 
tration of desoxycorticosterone, the plasma 
volume tends to increase.’® In pregnancy both 
the plasma volume and the amount of extra- 
cellular fluid are increased.*° The relationship 
between the extracellular fluid volume and the 
lasma volume has been studied for patients 
with nephrosis and also for dogs. The patient 
vith nephrosis maintains an adequate plasma 
‘olume with a small amount of circulating pro- 
ein. A similar amount of circulating protein 
n a person with a normal extracellular fluid 
‘olume would result in a plasma volume too 
mall to maintain a normal circulation. The most 
triking difference is that the patient with 
iephrosis has an increase in extracellular fluid 
‘olume. It has been found that in dogs in which 
the total circulating protein has been reduced 
ry from 30 to 60 per cent the plasma volume 
‘an still be maintained at a normal level by 
narkedly increasing the extracellular fluid 
olume.** 

In acute experiments changes in the volume 
f the extracellular fluid produce parallel changes 
n the pressure of the extracellular fluid, and 
t is probable that it is the pressure rather 
than the volume of the extracellular fluid which 
is important in determining the plasma volume. 
[In chronic conditions in which the elasticity of 
the tissue is decreased by loss of weight or by 
previous stretching of the tissues by edema, 
large quantities of extracellular fluid must 
accumulate before there is an appreciable rise 
in the pressure of the extracellular fluid. The 
system is variable because of the tendency of 
the tissues to stretch. For this reason, at times 
the volume of extracellular fluid must be slowly 
increased in order to maintain a constantly 
elevated extracellular fluid pressure. 


These observations may be applied to the 
patients described here with congestive failure. 


19. Thorn, G. W., and Emmerson, K., Jr.: The 
Rédle of Gonodal and Adrenal Cortical Hormones in 
the Production of Edema, Ann, Int. Med. 14:757 
(Nov.) 1940. 

20. Thomson, K. J.; Hirscheimer, A.; Gibson, J. G., 
and Evans, W. A., Jr.: Studies on the Circulation 
in Pregnancy: III. Blood Volume Changes in Normal 
Pregnant Women, Am. J. Obst. & Gynec. 36:48 
(July) 1938. 

21. Warren, J. V.; Merrill, A. J., and Stead, E. A., 
Jr.: The Réle of the Extracellular Fluid in the 
Maintenarice of a Normal Plasma Volume, J. Clin. In- 
vestigation 22:635 (Sept.) 1943. 


The increase in extracellular fluid resulting from 
the retention of salt and water appears as the 
earliest manifestation of cardiac insufficiency, 
and it offers an adequate explanation of the in- 
crease in blood volume which has been noted. 
As may be ‘seen in the many recorded observa- 
tions of congestive failure, the plasma volume 
and the extracellular fluid volume increase and 
decrease concordantly. The situation is similar 
to that observed with the retention of salt and 
water resulting from the administration of ad- 
renal cortical hormone.’® The relation of the 
increase in plasma volume to the changes in 
venous pressure will be discussed later, but since 
the increased blood volume occurs before a 
change in venous pressure, the increase in the 
latter is obviously not a causative factor. The 
changes in plasma protein are more complex. 
When hemodilution occurs because of the reten- 
tion of salt and water, the lowering of the 
concentration of the plasma proteins serves 
as a stimulus for the production of more plasma 
protein. Thus, as the plasma volume increases 
because of the increase in the salt and water 
content of the body, the quantity of circulating 
protein also usually increases. When the fluid 
content of the body is decreased by therapy and 
the plasma volume returns to normal, the body 
removes protein from the plasma and the quan- 
tity of circulating protein also returns to normal.” 

We may conclude, therefore, that the increase 
in plasma volume in congestive failure is one 
manifestation of the increase in the amount and 
pressure of the extracellular fluid which is 
caused by the defective excretion of salt and 
water. 

INCREASED VENOUS PRESSURE 


In chronic congestive failure of the type de- 
scribed here the increase in venous pressure 
occurs only after considerable salt and water 
have been retained and there has been a definite 
increase in the blood volume. We can now 
reevaluate the cause of the increased venous pres- 
sure in the light of these findings, but before 
doing so it may be well to enumerate the various 
factors that can elevate the venous pressure. 

A clear distinction must be made between 
local increases in venous pressure because of 
gravity and a generalized increase throughout 
the venous system, such as is present in cardiac 
failure. In the normal subject the local venous 
pressure is elevated in any part which lies 
below the level of the heart. Thus, when a 
person is in the upright position the venous 
pressure is increased in the parts of the body 
below the level of the heart. The venous pres- 
sure in the great veins of the thorax at heart 








144 


level, however, is not elevated. In the patient 
with elevated venous pressure from cardiac 
failure, the venous pressure in the great veins 
of the thorax at heart level is elevated, usually 
about 10 to 20 cm. of water, with the subject 
in either the recumbent or the upright position. 
When this person stands, the pressure in the 
veins of his ankles is the sum of that in the great 
veins of the chest and that produced by gravity. 
It is important to remember that the increased 
pressure produced by gravity far exceeds that 
caused by cardiac failure, so that in the upright 
position a short person with severe cardiac 
failure may have a lower venous pressure in the 
ankles than a tall person without cardiac failure.® 
When the venous pressure in a part or organ 
is increased either by gravity or by compression 
of the veins draining the part, the vascular bed 
becomes distended and the venous pressure 
rises until the blood begins to flow past or around 
the point of obstruction. With the distention 
of the vascular bed, the part contains more blood 
than it did before the venous pressure was 
elevated. Compensatory reactions in other parts 
of the body supply the excess blood. The venous 
obstruction acts as a dam, and blood backs up 
behind the dam until the pressure becomes great 
enough to force the fluid past the point of ob- 
struction. If it were not for the fact that extra 
blood can be drawn from other parts of the 
body and pumped into the part, the building 
of the dam would have a much less marked 
effect on the venous pressure. A dam placed 
across a stream makes a lake not with the water 
that is in the bed of the stream at the time the 
dam is built but with the water that is continu- 
ally being added to the stream from above. 
The elevation of the venous pressure, if 
allowed to continue, is followed by swelling of 
the part.*? With any given increase in venous 
pressure the part swells rapidly at first, but 
after a time the rate of swelling markedly 
decreases. The increase in venous pressure 
causes a rise in capillary pressure, with the 
result that the mean capillary pressure exceeds 
the sum of the surrounding tissue pressure and 
the osmotic pressure of the proteins. Under 
these conditions water leaves the blood stream 
and enters the tissues. As the tissue pressure 
increases, the rate of swelling decreases, until in 
time the rise in mean capillary pressure is 
balanced by the increase in tissue pressure. If 
the blood in the part is examined during the 


22. Krogh, A.; Landis, E. M., and Turner, A. H.: 
The Movement of Fluid Through the Human Capillary 
Wall in Relation to Venous Pressure and to the 
Colloid Osmotic Pressure of the Blood, J. Clin. Inyes- 
tigation 11:63 (Jan.) 1932. 
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period of swelling, it will be found that the 
hematocrit reading and the protein concentra- 
tion of the venous blood draining the area are 
rising—evidence of hemoconcentration. 

The venous pressure in over one half of the 
body is increased by having the subject stand 
motionless. The increase in venous pressure in 
the part of the body below the heart causes 
fluid to leave the blood stream and enter the 
tissues. This loss of fluid takes place over 
such a wide area that not only is there hemo- 
concentration in the areas where the venous 
pressure is increased, but there is an easily 
demonstrable fall in the plasma volume.”* This 
hemoconcentration can be partially prevented 
by the ingestion of large quantities of isotonic 
solution of sodium chloride, but in the normal 
subject it is difficult to maintain the plasma 
volume at the resting level. As fast as salin: 
solution enters the blood stream, it is passed out 
into the tissues. In an experiment of this type 
it is worth noting that the urinary output is 
very small in spite of the large quantities ot 
saline solution administered.** 

A second way by which venous pressure cai 
be elevated is by vasoconstriction with redis- 
tribution of blood in the vascular bed. An in 
crease in venous tone may be produced by th: 
action of a drug, such as_ epinephrine,’ 
paredrinol sulfate (a-N-dimethylparahydroxy 
phenethylamine sulfate) ** or angiotonin,?’ or it 
may occur reflexly in response to decreased 
cardiac output. The increased venous pressure 
noted in cardiac tamponade is produced by a 
redistribution of blood within the vascular bed. 
As the pressure in the pericardial sac rises, the 
cardiac output falls and the arterial tree contains 
less blood. At the same time the tone of the 
venous bed is increased, either reflexly or as a 
result of a humoral mechanism set in motion by 
the decreased flow of blood to the kidney. The 
shift in blood from the arteries and the increase 


23. Thompson, W. O.; Thompson, P. K., and Dailey. 
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25. Wilkins, R. W.; Weiss, S:, and Haynes. F. W.: 
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Induced by Sodium Nitrite, J. Clin. Investigation 17: 
41 (Jan.) 1938. 

26. Stead, E. A., Jr., and Kunkel, P.: Mechanism 
of the Arterial Hypertension Induced by Paredrinol 
(a-N-Dimethyl-p-Hydroxyphenethylamine), J. Clin. In- 
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in venous tone cause a rise in venous pressure. 
This condition is not strictly analogous to the 
rise in pressure which occurs when a river is 
dammed up. The pressure back of the dam can 
rise to a great height because the quantity of the 
water back of the dam is steadily increased by 
the continuous flow of the river. This is the 
case when only a portion of the venous system 
is obstructed and the amount of blood distal 
to the point of obstruction can be rapidly in- 
creased by shifting blood from other.parts of 
the body. However, if the entire venous system 
is obstructed, as it is in pericardial tamponade, 
the body has no immediate means of increasing 
the entire blood volume and thereby raising the 
venous pressure. Therefore, the rise in venous 
pressure in acute pericardial tamponade is not 
usually as great as in certain patients with 
chronic congestive failure—a condition in which 
the blood volume is increased. 

The third way by which the venous pressure 
can be elevated is by increasing the blood volume. 
Studies of the relationship between the venous 
pressure and the blood volume in congestive 
failure have demonstrated that the plasma 
volume in a given patient increases when the 
venous pressure is elevated and that with, therapy 
both the venous pressure and the plasma volume 
decrease as the circulation improves.’® Starr * 
recorded the venous pressure immediately after 
death for patients with and without congestive 
failure. He found that the venous pressure in 
patients with cardiac failure remained elevated 
after death and concluded that the greater part 
of the rise in pressure was related to the increase 
in blood volume rather than to an actual change 
in the dynamics of a failing circulation. 

In certain patients with chronic congestive 
failure the venous pressure increases only after 
there has been a considerable increase in blood 
volume, and the venous pressure returns to nor- 
mal as the blood volume is reduced by therapy. 
The fact that the increase in venous pressure 
persists after death demonstrates that at least 
in certain patients the major portion of the 
rise in pressure cannot be the result of the 
increase in tone of the vascular bed. The same 
data show that the rise in venous pressure does 
not occur because blood is dammed up behind 
a failing right ventricle, for the increase in 
venous pressure persists in the absence of any 
pumping force from either the right or the left 
ventricle. It is concluded, therefore, that in 
chronic congestive failure the increase in the 


28. Starr, I., Jr.: Réle of the “Static Blood Pres- 
sure” in Abnormal Increments of Venous Pressure 
Especially in Heart Failure, Am. J. M. Sc. 199:40 
(Jan.) 1940. 


volume of blood in the vascular bed is impor- 
tant in producing the rise in venous pressure, 
and that the increased pressure of extracellular 
fluid is the means by which the body is able to 
maintain the large plasma volume in spite of 
the high capillary pressure. 

Local increases in venous pressure are of 
great importance in the placement of fluid which 
is retained in the body because of the failure of 
the kidneys to excrete the excess salt and water. 
It is common knowledge that in the ambulatory 
patient visible edema appears first about the 
ankles, where the venous pressure is the greatest. 
The following cases further illustrate the impor- 
tance of the venous pressure as a determining 
factor in the placement of the retained fluid. 

Case 3.—A 53 year old white woman was admitted 
to the hospital because of congestive failure due to 
rheumatic heart disease with mitral stenosis. There 
was, in addition, thrombosis of the left subclavian and 
axillary veins. She had moderate generalized edema, 
but there was massive edema of the left arm and hand, 
so that the overlying skin was tight and shiny. The 
venous pressure in the left antecubital vein was 340 
mm. of water and in the right 220 mm. Edema fluid 
obtained from both arms contained 0.1 Gm. of protein 
per hundred cubic centimeters. 

Case 4.—A 17 year old white girl was admitted to 
the hospital because of symptoms of congestive heart 
failure due to rheumatic heart disease with mitral sten- 
osis and insufficiency. There was striking edema of the 
right arm and hand, but only moderate swelling else- 
where. The venous pressure in the right antecubital 
vein was 275 mm. of water and in the left 150 mm. 
Edema fluid obtained from the left arm and leg con- 
tained 0.4 Gm. of protein per hundred cubic centimeters. 


In both of these patients there was local venous 
obstruction elevating the venous pressure in a 
part. In an otherwise normal person an increase 
in venous pressure of this magnitude does not 
produce such a degree of edema. Lymphatic 
block was not a factor, since the protein content 
of the edema fluid was low.* These patients 
had marked swelling because, in addition to 
the venous obstruction, they were actively re- 
taining salt and water. Thus a slight increase 
in venous pressure, which would have caused 
little edema in a normal subject, produced 
marked local edema in the patient with cardiac 
failure. Although increased venous pressure is 
not the cause of the edema, it is an important 
conditioning mechanism. A similar situation 
may exist in the patient in whom increased pul- 
monary capillary pressure develops as a result of 
a momentary discrepancy in output from the 
right and left ventricles. In this manner, with 
retention of salt and water marked pulmonary 
edema may occur in a patient with relatively 
little edema elsewhere. 
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From the foregoing discussion it is clear that 
the generalized increase in venous pressure in 
chronic heart failure may be produced by the 
increase in blood volume. Local rises in venous 
pressure determine, however, the distribution of 
the excess extracellular fluid. 


The mechanism described adequately accounts 
for the fact that in a case of chronic heart 
disease the venous pressure may be varied by 
changing the salt intake without altering the 
cardiac output. In acute heart failure the 
mechanism of the increase in venous pressure 
is more complicated. The mechanism of the 
rise in venous pressure in sudden acute heart 
failure is more closely related to that seen in 
acute pericardial tamponade than to the mecha- 
nism of retention of salt described for chronic 
congestive failure. The sharp decrease in car- 
diac output may cause an increase in vascular 
tone, either reflexly or by an outpouring of 
pressor substances from the kidneys. In addi- 
iion, the arterial tree may contain less blood. 
Under these conditions the venous pressure may 
increase without a rise in blood volume. Strength- 
ening of the heart by the use of digitalis may 
cause an increase in the output of the heart and 
a rapid decrease in venous pressure. In many 
patients the rise in venous pressure represents 
a summation of the effects of a large plasma 
volume and of a redistribution of blood second- 
ary to an episode of more acute heart failure. 


SUMMARY 


The following hypothesis appears to offer a 
satisfactory explanation of the mechanism of 
cardiac edema. The common denominator of all 
patients with congestive failure is impaired 
cardiac function, which first fails to meet the 
demands of an active person. For some reason, 
as yet unexplained, these patients fail to excrete 
salt and water in a normal fashion. Retention 
of these substances in the body produces an 
increase in the quantity of extracellular fluid. 
Associated with this there is an increase in 
plasma volume. The hemodilution can be demon- 
strated by the fall in the hematocrit reading 
and in the concentration of plasma protein. The 
lowering of the concentration of plasma protein 
serves as a stimulus for production of such 
protein, and the total quantity circulating usually 
increases. In chronic congestive failure the 
blood volume finally becomes so large that the 
pressure in the vascular system is increased, 
and one says that the venous pressure is ele- 
vated. During the state of active retention of 
water the local changes in venous pressure in 


certain parts of the body due to gravity act as 
directing factors in the placement of the excess 
fluid. Since the first signs of congestive failure 
normally appear while the patient is active, the 
high local venous pressure about the ankles pre- 
disposes to edema of those regions. 

In the patient with advanced congestive failure 
there are increased extracellular fluid, increased 
plasma volume and high venous pressure. The 
patient is able to maintain such a state because 
the increased pressure in the capillary bed is 
balanced by an increase in tissue pressure 
brought about by large amounts of extracellular 
fluid. The final result may be modified by 
many factors. In the patient with tight skin, 
such as one frequently finds in Negroes, less 
retention of water is necessary to build up tissue 
pressure, and therefore such a person maintains 
a high venous pressure with less edema than 
does a patient with loose, flabby skin. In patients 
who have not lost weight, the quantity of extra- 
cellular fluid necessary to support a high plasma 
volume and a high venous pressure may be 
detected clinically only with difficulty. 

Most patients with cardiac failure add protein 
to the blood stream in response to the hemodilu- 
tion caused by the retention of salt and wate: 
so that the concentration of the plasma protein 
is almost normal and the total amount of circu- 
lating protein is increased. This enables them 
to maintain a large blood volume and a high 
venous pressure with a moderate increase in 
extracellular fluid pressure. When the plasma 
protein concentration is low, it takes a much 
greater increase in the quantity and pressure 
of the extracellular fluid to maintain a large 
enough plasma volume to produce a high venous 
pressure. In some patients the body does not 
add protein to the plasma to compensate for 
the hemodilution which is produced as the 
volume of the extracellular fluid increases. Such 
a situation is often observed in constrictive 
pericarditis. 

In acute heart failure the increase in venous 
pressure may result from an increase in venous 
tone secondary to the marked decrease in cardiac 
output and from a redistribution of blood in the 
vascular bed. This may be caused by a humoral 
mechanism from the decreased renal blood flow, 
or it may be caused reflexly by the fall in cardiac 
output. These changes may be superimposed on 
the picture produced by chronic congestive 
failure. 

CONCLUSIONS 

1. Edema develops in chronic congestive 
failure because the kidneys do not excrete salt 
and water in a normal manner. This disturbance 
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in renal function is related to the decreased car- 
diac output and not to engorgement of the 
kidneys from an increased venous pressure, 
because the salt and water retention may occur 
before there is a rise in venous pressure. 

2. The increase in the plasma volume is a 
manifestation of the retention of salt and water. 
The resulting decrease in concentration of the 
plasma proteins usually stimulates production of 
plasma protein so that the total amount of circu- 
lating protein increases. The plasma volume is 
thus increased in size without a marked lower- 
ing of the osmotic pressure of the plasma pro- 
teins. 

3. In due time the increase in the blood volume 
and the extracellular fluid volume causes a rise 
in the venous pressure. The osmotic pressure 
of the plasma proteins and the increased pres- 


sure of the extracellular fluid provide the physical 
forces which enable the large plasma volume 
to be maintained in the presence of the high 
capillary pressure which results from the high 
venous pressure. 

4. Local differences in venous pressure are 
of importance in that they determine the place- 
ment of the salt and water which are retained 
by the kidneys in congestive heart failure. 

5. Other factors than retention of salt by the 
kidneys account for the rise in venous pressure 
in acute heart failure. In many patients the rise 
in venous pressure represents the summation of 
the effects of acute and chronic heart failure. 


This investigation was carried out with the tech- 
nical assistance of Rosamond Piotti, S.B. 


50 Armstrong Street. 
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Although the role of the heart in hyperthyroid- 
ism has attracted the attention of clinicians since 
Parry’s description of exophthalmic goiter in 
1825, little accord has been reached as to the 
electrocardiographic manifestations of this con- 
dition. All observers agree that tachycardia and 
various arrhythmias may be attributed to the 
thyrotoxic state, but they do not agree on other 
findings. 

In an attempt to determine what electrocar- 
diographic abnormalities may be found in hy- 
perthyroidism, a study was made of adult hy- 
perthyroid patients observed in the thyroid 
clinic of the University of California Hospital 
from July 1935 through April 1942. Electro- 
cardiograms were taken on 168 of 484 patients 
during the period of hyperthyroidism. All 
patients were seen by one observer (M. H. S.), 
and all electrocardiograms were interpreted by 
another observer (F. L. C.). In some cases the 
electrocardiographic studies were made because 
of the clinical diagnosis of thyrotoxic heart 
disease, especially as evidenced by arrhythmias ; 
in others (when financial arrangements could 
be made), in order to determine what the electro- 
cardiogram shows in cases of hyperthyroidism. 
In all cases the three standard leads were used. 
In 122 cases the precordial lead (IV-F) was 
used in addition. 

The standards of normal established by Gray- 
biel and White* were used, with the follow- 
ing additions: 1. The standards of auriculo- 


Five tables originally prepared with this article are 
omitted from the ARcHIvEs because of lack of space 
but will appear in the authors’ reprints. 

From the Department of Medicine, University of 
California Medical School, and the Thyroid Clinic 
and the Heart Clinic of the University of California 
Hospital. 

1. Parry, C. H.: Diseases of the Heart: Enlarge- 
ment of the Thyroid Gland in Connection with Enlarge- 
ment or Palpitation of the Heart, in Collections from 
the Unpublished Medical Writings of the Late Caleb 
Hillier Parry, London, Underwood, 1825, vol. 1, p. 478; 
cited by Major, R. H.: Classic Descriptions of Dis- 
ease, ed. 2, Springfield, Ill., Charles C Thomas, Pub- 
lisher, 1939. 

2. Graybiel, A., and White, P. D.: Electrocardi- 
ography in Practice, Philadelphia, W..B. Saunders 
Company, 1941. 


ventricular conduction time were taken from 
Ashman and Hull,’ according to whom the 
maximum normal auriculoventricular conduction 
time varies inversely with age and heart rate. 
2. Notching of the T waves in leads I and II 
was considered abnormal.* 3. Deviation of the 
axis to the left of approximately minus 35 to 
minus 55 degrees was considered abnormal. 
4. P waves of 0.12 second or more were con- 
sidered abnormally wide,*® but no record was 
considered abnormal on the basis of abnormal 
P waves alone. 5. T, was considered abnormally 
low if it was exceeded in height by T, when the 
electrical axis was less than O degrees.* 6. T, was 
considered abnormally low if it was less than 2 
mm. in height (only 2 records were considered 
abnormal because the T, measurement was in 
the controversial range, between 1 and 2 mm.) 

Of the 168 patients for whom electrocardio- 
grams were taken during the period of hyper- 
thyroidism, 79 (or 47 per cent) had normal 
records and 89 (or 53 per cent) had abnormal 
records. Of those with abnormal records, 28 
were excluded because conditions other than 
hyperthyroidism may have affected the electro 
cardiograms. These were: hypertension, in 15 
cases; administration of digitalis, in 8 cases; 
disease of the coronary arteries, as evidenced by 
angina pectoris, by changes seen at autopsy or 
by preexisting bundle branch block, in 4 cases: 
and rheumatic heart disease, in 1 case. In 2 
cases of coexisting hypertension and hyper- 
thyroidism auricular fibrillation disappeared 
after thyroidectomy ; it therefore was ascribed to 
the hyperthyroidism. In 11 cases abnormalities 
of the T waves or of auriculoventricular con- 
duction were discounted because digitalis had 
been administered; data on axis deviation and 
rhythm were included. In 61 cases (or 30 per 
cent) electrocardiographic abnormalities were 


3. Ashman, R., and Hull, E.: Essentials of Elec- 
trocardiography, New York, The Macmillan Company, 
1937. 

4. White, P. D.: Heart Disease, ed. 2, New York, 
The Macmillan Company, 1938. 

5. Katz, L. N.: Electrocardiography, Including an 
Atlas of Electrocardiograms, Philadelphia, Lea & Febi- 
ger, 1941. : 
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observed for which hyperthyroidism was the 
only demonstrable cause. Of 140 cases of 
hyperthyroidism without other causes for electro- 
cardiographic abnormalities, normal  electro- 
cardiograms were found in 79 (or 56 per cent) 
and abnormal records in 61 (or 44 per cent). 

Evaluation of the electrocardiographic ab- 
normalities attributed to hyperthyroidism in 
previously reported series of cases has been dif- 
icult because other causes were not eliminated 
ind patients of all age groups were’ included. 
Since older patients may have electrocardio- 
‘raphic abnormalities as the only demonstrable 
evidence of degenerative heart disease, we 
livided the patients in our series into arbitrary 
ie groups. The age group from 14 to 40 years 
‘onsisted of 64 patients, 41 of whom (or 64 
er cent) had normal records. Two of those 
vho had abnormal records were excluded be- 
ause the abnormalities of 1 could be attributed 
0 administration of digitalis and those of the 
ther to rheumatic heart disease. Twenty-one 

or 33 per cent) of this group had abnormal 
‘lectrocardiograms for which no cause other 
han hyperthyroidism was apparent. 

The age group from 41 to 75 years consisted 
f 104 patients, 38 of whom (or 36.5 per cent) 
iad normal records. Twenty-six of the group 
with abnormal records were excluded because of 
ther etiologic factors. The abnormalities of the 
ecords of the remaining 40 patients (or 38.4 
per cent) apparently were due only to hyper- 
thyroidism. The increased proportion of ab- 
normal records for the older age group may be 
attributed in part to degenerative heart disease 
which was not demonstrable by means other than 
the electrocardiogram. However, the electro- 
ardiograms of 7 of 17 patients in this group 
reverted to normal after thyroidectomy. 

The average basal metabolic rate was only 
slightly higher in the patients with abnormal 
electrocardiograms (45 per cent plus) than in 
those with normal records (37 per cent plus). 
In the younger age group the basal metabolic 
rate was the same for those with normal and those 
with abnormal records (42 per cent plus). In 
8 patients with clinical hyperthyroidism (in 3 of 
whom the condition was recurrent) the basal 
metabolic rate was less than 15 per cent plus. 
For 5 other patients the basal metabolic rate 
had not been determined at the approximate 
time of the electrocardiographic studies. Ex- 
clusion of these two groups would not have 
altered the general findings in any way. They 
were included because the diagnosis in each 
instance had been well established clinically. 

The approximate duration of symptoms of 
hyperthyroidism was only slightly longer for 


the patients with abnormal electrocardiograms 
(twenty-six months) than for those with normal 
records (twenty months). This fact may be 
due in part to the greater number of older 
patients with abnormal electrocardiograms, the 
average duration of whose symptoms was thirty 
months, while the average duration of symptoms 
of those with normal records was only fifteen 
months. On the other hand, for the younger age 
group the average duration of symptoms of those 
with abnormal electrocardiograms was eighteen 
months and of those with normal records twenty- 
four months. 

Although this series is not large, it is of 
interest to note that abnormalities were more 
common in the electrocardiograms of men than 
in those of women. Of 30 male patients, 21 (or 
70 per cent) had abnormal records. 

The average heart rate was approximately the 
same in all groups (100 per minute). Thus, 
tachycardia in hyperthyroidism in itself cannot 
account for the abnormalities, although it may 
bring out latent abnormalities in the records of 
the older age group in a manner similar to 
exercise.°® 

Sinus tachycardia (rate 100 or more) was the 
most common rhythm found in hyperthyroidism. 
It was present in 61 (or 43.5 per cent) of 140 
patients at the time the electrocardiograms were 
A significant degree of sinus arrhythmia 
Ventricular 


taken. 
was noted in only 4 patients. 
ectopic beats were encountered in only 6 patients 
and auricular ectopic beats in only 1. 

Auricular fibrillation was observed in 20 (or 
14 per cent) of the 140 patients. Since this 
was a selected series, the incidence may have 
been somewhat higher than it would have been in 
a consecutive series. However, a survey of the 
literature showed that from 13 to 20 per cent 
of patients with hyperthyroidism have auricular 
fibrillation.? Barker, Bohning and Wilson * 


6. Twiss, A., and Sokolow, M.: Angina Pectoris: 
Significant Electrocardiographic Changes Following 
Exercise, Am. Heart J. 23:498, 1942. 

7. (a) Coelho, E.: Les troubles cardiaques dans la 
maladie de Basedow et le myxoedeme. Etude electro- 
cardiographique, Ann. de méd. 30:272, 1931. (b) Dame- 
shek, W.: The Heart in Hyperthyroidism, Boston M. 
& S. J. 190:487, 1924. (c) Don, C. S. D., and Lang- 
ley, G. J.: Some Aspects of the Electrocardiogram in 
Toxic Goiter, Quart. J. Med. 1:9, 1932. (d) Kam- 
merer, H., and Obermaier, A.: Elektrokardiographische 
Untersuchungen an Thyreotoxikosen vor und nach 
der Operation mit besonderer Beriicksichtigung der 
T-Zacke, Deutsches Arch. f. klin. Med. 174:117, 1932 
(e) Rose, E.; Wood, F. C., and Margolies, A.: The 
Heart in Thyroid Disease: II. The Effect of Thyroid- 
ectomy on the Electrocardiogram, J. Clin. Investigation 
14:497, 1935. (f) White, P. D., and Aub, J. C.: The 
Electrocardiogram in Thyroid Disease, Arch. Int. Med. 


(Footnote continued on next page) 
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noted that of their 108 hyperthyroid patients 
with auricular fibrillation 23 per cent had 
transient or paroxysmal auricular fibrillation. 
In our series auricular fibrillation was paroxys- 
mal in 5 and chronic in 15 patients. In 5 of 
these thegauricular fibrillation was converted to 
a sinus Estennie 2 after rest and treatment 
with iodine and in 3 after thyroidectomy. One 
patient, aged 59, who continued to have fibrilla- 
tion three months after thyroidectomy, was given 
quinidine, with subsequent development of 
auricular flutter, which was later converted to 
a permanent auricular fibrillation. In another 
patient, aged 38, who had auricular fibrillation, 
bouts of auricular flutter had been demonstrated 
by electrocardiogram. Five weeks after thy- 
roidectomy she again had a paroxysm of auricu- 
lar flutter, but subsequent electrocardiograms 
have shown a normal sinus rhythm. For the 
remaining 12 patients with auricular fibrillation, 
no electrocardiograms were taken postop- 
eratively, but 5 have had a normal rhythm 
clinically, 1 has had less frequent clinical 
paroxysms of auricular fibrillation, 3 have had 
persistent auricular fibrillation, 1 has died, and 
the status of 2 is not known. In the age group 
from 14 to 40 auricular fibrillation occurred 
infrequently (in 2 of 62 cases, or 3 per cent). 

Diffuse toxic goiter occurred in 116 of the 
140 patients; of these 12 had auricular fibrilla- 
tion. Eight of the 24 patients with toxic nodular 
goiter had auricular fibrillation. Thus the 
incidence of auricular fibrillation was 10.3 per 
cent in diffuse toxic goiter and 33.3 per cent in 
toxic nodular goiter. When the younger age 
group, in whom auricular fibrillation occurred 
infrequently, was excluded, a different picture 
was presented. Of 46 patients with toxic diffuse 
goiter in the older age group, 10 (or 22 per 
cent) had auricular fibrillation. In the same age 
group, 8 (or 25 per cent) of the 32 patients 
with toxic nodular goiter had auricular 
fibrillation. 

The average duration of symptoms of the 
patients with diffuse toxic goiter was approxi- 
mately twenty months, and that of the patients 
with toxic nodular goiter was twenty-eight 
months. Aniong the 20 patients with auricular 
fibrillation the average duration of symptoms of 


22:766 (Dec.) 1918. (g) Willius, F. A.; Boothby, 
W. M., and Wilson, L. B.: The Heart in Exophthal- 
mic Goiter and Adenoma with Hyperthyroidism, M. 
Clin. North America 7:189, 1923. (h) Kerr, W. J., 
and Hensel, G. C.: Observations on the Cardiovascular 
System in Thyroid Disease, California State J. Med. 
20:306, 1922; Arch. Int. Med. 31:398 (March) 1923. 

8. Barker, P. S.; Bohning, A. L., and Wilson, 
F. N.: Auricular Fibrillation in Graves’ Disease, Am. 
Heart J. 8:121, 1932. 


those with diffuse toxic goiter was twenty-nine 
months and of those with toxic nodular goiter 
seventy-three months. The striking difference 
in duration of symptoms, even for so small a 
series, suggested that the increased incidence 
of auricular fibrillation in cases of nodular goiter 
was associated with longer duration and with 
older age. The basal metabolic rates of the 
patients with the two types of goiter were 
approximately the same (44 per cent plus for 
patients with a diffuse toxic goiter and 46 per 
cent plus for those with toxic nodular goiter). 

Partial auriculoventricular block or prolonga- 
tion of the PR interval for age and heart rate * 
was found in 7 patients who had received no 
digitalis and in 2 patients who had been digi- 
talized. The PR intervals of these 7 patients 
were: 


PR Basal Metabolic 
Interval Rate Age Rate 

0,19 106 16 44% + 

0.19 107 25 45% + 

0.20 113 27 58%+ 

0.24, 0.28 107 29 687+ 

0.21 115 41 81%+ 

0.20 100 51 44% + 

0.20 108 66 50%+ 


Three of these patients have had postoperative 
electrocardiograms, and the other 4 have had no 
further electrocardiograms. 

Impairment of auriculoventricular conduction 
in hyperthyroidism has been recognized since 
de Vries Reilingh® in 1915 reported complete 
heart block, demonstrated by polygraph, in a 
48 year old woman with hyperthyroidism and 
the Stokes-Adams syndrome. Prolongation of 
the PR interval was described in 1918 by Krum- 
bhaar ?° as occurring in 2 of 51 patients with 
goiter (not all of whom had toxic goiter). 
Stein ** in 1921 reported prolonged PR intervals 
for some patients. Kerr and Hensel ™ reported 
a PR interval of 5/25 second in 3 of 181 cases 
of goiter (not all instances of toxic goiter). 
Willius, Boothby and Wilson *® observed 1 
patient with a PR interval of 0.28 second (not 
influenced by atropine) in their series of 377 
hyperthyroid patients. They believed that this 
condition was a contraindication to digitalis 
therapy. In a case of our series in which the 
PR interval had progressed from 0.24 to 0.28 
second, the interval subsequently decreased to 
0.24 second although digitalis had been ad- 
ministered f veoperatively (fig. 1). Dameshek * 


9. de Vries Reilingh, D.: Een zeldzame stoornis 
in de hartwerkzaamheid bij morbus Basedow, Nederl. 
tijdschr. v. geneesk. 11:1425, 1915. 

10. Krumbhaar, E. B.: Electrocardiographic Obser- 
vations in Toxic Goitre, Am. J. M. Sc. 155:175, 1918. 

11. Stein, G. C. W.: On Electrocardiograms in 
Thyrotoxic Conditions, Minnesota Med. 4:82, 1921. 
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noted that of his 141 patients, 5, whose basal 
metabolic rates were 60 per cent plus or more, 
showed some degree of auriculoventricular 
block, but he had not excluded contributing 
factors. All but 1 of Dameshek’s patients were 
under 37 years of age. The 7: patients of our 
series had an average basal metabolic rate of 
47 per cent plus, or approximately the same as 
that of the patients with other electrocardio- 
graphic abnormalities. Goodall and Rogers *” 
reported PR intervals of 0.3 second in cases of 
hyperthyroidism. On the other hand, Smith and 
Colvin ** observed no PR interval of more than 
0.17 second in their series of 120 cases. Rose, 
Wood and Margolies ** found no prolongation 
of the PR interval in their 106 patients with 
goiter except in 1 whose goiter was considered 
nontoxic (PR interval, 0.24 second). 
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these (or 28 per cent) there was notching. The 
P wave was abnormally wide in lead I or II in 
7 cases (or 5 per cent). In 3 cases the wide 
P waves were also notched, and in 1 case they 
were abnormally high. One other instance of 
an abnormally. high P wave in lead II was seen. 
Diphasic P waves in lead I or II were en- 
countered in only 1 case. Our observations do 
not corroborate previous reports in which high 
P waves were regarded as characteristic of 
hyperthyroidism. 

Many observers have considered the amplitude 
of the ORS complex in hyperthyroidism to be 
high. None of the patients in our series had 
ORS amplitudes above the recognized limits of 
normal (35 mm.).* Of 32 patients who had 
electrocardiograms taken after thyroidectomy, 6 
had lowered ORS voltage (3 of these had proved 


12-19-41 
3 months post-op. 







10-10-41 
19 days post-op. 





Fig. 1—Tracings of a woman aged 29 with diffuse toxic goiter of two months’ duration (basal metabolic 
rate 65 per cent plus). Partial auriculoventricular block and a flat T: were becoming normal after thyroid- 


ectomy. 


No case of complete auriculoventricular block 
was observed in our series. It is noteworthy 
that in the reported cases of hyperthyroidism 
associated with complete heart block there has 
been complicating acute infection or digi- 
talization.** 

Variations in the P wave were observed in 
44 (or 31 per cent) of the 140 cases. In 39 of 


12. Goodall, J. S., and Rogers, L.: The Electrical 
and Histological Manifestations of Thyrotoxic Myo- 
carditis, Brit. M. J. 1:1141, 1927. 

13. Smith, F. J., and Colvin, L. T.: Certain Cardio- 
vascular Features of Hyperthyroidism, Ann. Clin. Med. 
5:616, 1927. 

14. Cameron, J. D. S., and Hill, I. G. W.: Heart 
Block in Toxic Goiter: A Report of Two Cases, Edin- 
burgh M. J. 39:37, 1932. Davis, A. C., and Smith, 
H. L.: Complete Heart-Block in Hyperthyroidism 


Following Acute Infections: A Report of Six Cases 
with Necropsy Findings in One Case, Am. Heart J. 
9:81, 1933. 


myxedema). The duration of the QRS complex 
was prolonged in 5 cases, in 2 of these the 
duration was 0.11 second, in 2 right bundle 
branch block occurred and in 1 there was left 
bundle branch block. The ages of the patients 
were 57, 57, 51, 42 and 33 years; thus 4 were in 
the older age group. We believe that the pro- 
longed ORS complex in these cases probably was 
due to coexisting disease of the coronary artery 
rather than to hyperthyroidism. One patient in 
our series had a prolonged ORS complex with 
a short PR interval, the so-called bundle of Kent, 
associated with paroxysmal auricular fibrillation. 
After thyroidectomy, repeated electrocardiograms 
have been normal, although less frequent par- 
oxysms of auricular fibrillation have been noted 
clinically. 

Abnormal deviation of the axis to the left was 
encountered in tracings of 7 patients of the older 
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group. In no case was it altered significantly 
after thyroidectomy. Deviation of the axis to 
the right occurred in the tracings of 2 young 
patients, in both of whose cases it was referable 
to body build. In 3 cases the electrical axis 
shifted toward the right after thyroidectomy, but 
it did not vary significantly in any other case. 

In many of the records slight elevation or de- 
pression of the ST segment was seen, but it was 
always within normal limits except in cases in 
which digitalis had been given or in which hyper- 
tension was present. 

In the past, high T waves have been con- 
sidered characteristic of hyperthyroidism.’ 
White and Aub,*f in 1918 were among the first 
to cast doubt on this concept. They stated: 
“In hyperthyroidism, the T wave is often low 
and its height does not parallel necessarily 
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not characteristic of our series. In the tracing 
of only 1 patient (who also had hypertension) 
the T waves in leads I and II exceeded the upper 
limits of normal (6 mm.)°; they measured 6 mm. 
in lead I and 8 mm. in lead II. In the normal 
records the highest T, was 4 mm. and the 
average was 2.3 mm. (the average standard of 
Ashman and Hull* is 2 mm.). The highest T, 
in the same records was 5.5 mm., and the average 
was 3.1 mm. (average standard, 3 mm.). 
Measurements of the T wave were omitted in 
the cases of 19 of the 61 patients with abnormal! 
records because of coexisting prolongation of the 
QRS complex, hypertension or administration 
of digitalis. T, was abnormal in 23 and T, in 22 
of the remaining 42 cases. Thus, of 121 cases 
in which the T waves apparently were not 
influenced by other factors, T, was abnormal 





1-16-39 
2months post- 


2-10-42 





Fig. 2—Tracings of a man aged 55 with diffuse toxic goiter of one hundred and twenty months’ duration 


(basal metabolic rate 29 plus). 


T: was low and T2 of unusual contour. 


Paroxysmal auricular fibrillation was 


noted two days after thyroidectomy. The patient was normal two months after operation and had myxedema 


with low QRS and T waves three years postoperatively. 


changes in the height of the metabolism ; it some- 
times runs conversely to it.” Krumbhaar ’° 
noted that the T waves in leads I and II 
occasionally were diphasic and inverted and 
thought this signified a poor prognosis. Kerr 
and Hensel ™ observed that T, or T, was low 
in the tracings of 6 patients who had advanced 
myocardial disease, 2 of whom died. Low or 
inverted T waves have subsequently been 
observed in association with hyperthyroidism by 
many authors.** Abnormally high T waves were 


15. Hoffmann, A.: Die Elektrographie als Unter- 
suchungsmethode des Herzens und ihre Ergebnisse, 
Wiesbaden, J. F. Bergmann, 1914, p. 108; cited by 
Coelho; 78 cited by Stein.11 

16. Katz.5 Coelho.7@ Don and Langley.7¢ Kammerer 
and Obermaier.74 Rose, Wood and Margolies.7¢ Willius, 





in 19 per cent and T, in 18 per cent. Ab- 
normalities .of T waves in both leads I and II 
in the same record occurred in 12 cases, or 
10 per cent. Low amplitude was the most com- 
mon abnormality (25 instances). Abnormalities 
were: notching in 12, diphasic T waves in 9 


Boothby and Wilson.78 Goodall and Rogers.1? Smith 
and Colvin.’ Hamburger, W. W.; Leo, M. W.; 
Priest, W. S., and Howard, H. D.: The Heart in 
Thyroid Disease: I. Changes in the T Wave of the 
Human Electrocardiogram Following Iodine Medica- 
tion and Thyroidectomy, Arch. Int. Med. 43:35 (Jan.) 
1929. Graybiel, A., and White, P. D.: Inversion of 
the T-Wave in Lead I or II of the Electrocardiogram 
in Young Individuals with Neurocirculatory Asthenia 
with Thyrotoxicosis in Relation to Certain Infections 
and Following Paroxysmal Ventricular Tachycardia, 
Am. Heart J. 10:345, 1935. 
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and abnormal contour in 4 cases. These ab- 
normalities occurred about as frequently in the 
cases of younger patients (in 22 cases) as in 
those of the older age group (in 23 cases). 
Although a characteristic “rolling” contour of 
the “thyroid T wave” has been described by 
McGuire and Foulger,’** we are unable to 
recognize any typical contour of the T wave in 
our series. 

Studies to determine the causes of the ab- 
normalities in the T waves will be discussed in 
a later paper; hyperventilation was found to be 
one factor. 

Follow-up studies after a period of rest and 
administration of iodine or after thyroidectomy 
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Fig. 3.—Tracings of a woman aged 22 with diffuse 
toxic goiter of twelve months’ duration (basal meta- 
bolic rate 41 per cent plus). Low notched T: and Tz 
and diphasic T, were nearly normal two weeks after 
rest and treatment with iodine, and the tracing was 
normal aiter thyroidectomy. 


were made in 17 cases in which the T waves had 
been abnormal. In 14 of these the preexisting 
abnormalities had disappeared; in 7 the only 
abnormal T wave was in lead I; in 4 the ab- 
normal T wave was in lead II, and in 4 the T 
waves in both leads I and II were abnormal. 
In 3 cases the abnormalities persisted; T, in 
1 case, T, in the second case and both T, and 
T, in the third case. 


SUMMARY 


Among 168 patients for whom electrocardio- 
grams were taken during the period of thyro- 


17. McGuire, J., and Foulger, M.: The Influence of 
Thyroid Extract and Hyperthyroidism on the Electro- 
cardiogram, with Special Reference to the T-Waves, 
Am. Heart J. 8:114, 1932. 


toxicosis, 140 showed no causes other than 
hyperthyroidism for any possible electrocardio- 
graphic abnormalities. Of the 168 patients, 79 
(or 47 per cent) had hormal records, while 89 
(or 53 per cent) had abnormal ones. Sixty- 
two of the 140 patients were in the age group 
from 14 to 40 years and 78 in the age group 
from 41 to 75 years. Seventy-three per cent 
had diffuse toxic goiters, and 27 per cent had 
toxic nodular goiters. Seventy-nine per cent 
were women, and 21 per cent were men. 
Electrocardiograms demonstrated auricular fibril- 
lation in 14 per cent of the cases. Prolongation 
of the PR interval for age and heart rate occur- 
red in 5 per cent. Of 121 patients without 
other causes for abnormalities in the T waves, 
19 per cent had abnormalities of T,, 18 per 
cent of T, and 10 per cent of T, and T, in the 
same record. Auricular fibrillation was the only 
abnormality the incidence of which was not fairly 
equal for the younger and the older age group. 
Electrocardiograms taken after treatment of 
hyperthyroidism showed disappearance of ab- 
normalities of the T waves of 14 of 17 patients, 
with persistence of the abnormalities in 3 patients. 
Auricular fibrillation was replaced by a normal 
rhythm in 7 of 8 patients reexamined and 
persisted in 1. Of the patients with partial 
auriculoventricular block, 3 had postoperative 
electrocardiograms which showed the auriculo- 
ventricular conduction time to be normal. 


CONCLUSIONS 
In our series of cases of hyperthyroidism the 
noteworthy electrocardiographic findings in 


order of frequency were: (1) sinus tachycardia ; 
(2) various abnormalities of the T waves, of 
which low amplitude and notching were the most 
common; (3) auricular fibrillation; (4) partial 
auriculoventricular block, and (5) in rare 
instances auricular flutter. After exclusion of 
other causes for electrocardiographic abnormali- 
ties, the incidence of these findings was the 
same for the younger (14 to 40 years) and 
for the older (41 to 75 years) group of patients. 
After treatment of hyperthyroidism, the ab- 
normalities tend to disappear. In the presence 
of hyperthyroidism, electrocardiograms must be 
interpreted with caution, since they may simulate 
those of persons with organic heart disease. 

Miss Jean Hitch, secretary of the Thyroid Clinic, 
and Miss Ola Nagle, of the Electrocardiographic Lab- 
oratory, assisted in compiling data. 
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CLINICAL ASPECTS (CONTINUED) 


Intestinal Obstruction—The detailed physiology of intestinal ileus continues to 
receive attention, and a study by Oppenheimer and Mann *** was undertaken to 
determine the role of intestinal capillary circulation during varying degrees of 
intraluminal pressure, with particular regard to intestinal viability. Definite 
capillary patterns were seen in expermiental obstruction, and it appeared that intra- 
parietal capillary flow ceases when the intraluminal pressure reaches a level of about 
60 mm. of mercury. Lower pressures produce little or no change in the intra- 
parietal capillary circulation. Reactive hyperemia followed deflation in all the 
experiments, and it was noted that angulation or twisting of extramural vessels 
resulted in cessation of capillary flow at the lower values of distending pressure 
(less than 30 mm.). 

Evans *** presents studies on shock in intestinal strangulation, with particular 
observations on loss of plasma. He emphasizes the earlier studies of Blalock, who 
pointed out the importance of an intelligent appraisal of the various causes of shock, 
which must include differentiation between the initiating factor and the sustaining 
or terminal factor. Evans groups under three general headings the factors he 
believes to be important in the causation of shock in intestinal strangulation. The 
initial phase is associated with obstruction of venous flow but not with impairment 
of arterial flow, with resulting increased capillary filtration locally and loss of 
plasma. The second is a sustaining phase, in which the plasma pressure remains 
elevated as long as the loss of plasma can be compensated for by a protective vaso- 
motor mechanism. In this phase only local damage results until excessive loss of 
plasma causes a fall in blood pressure and a diminution in cardiac output and a 
generalized increase in capillary permeability. The terminal phase is one of gen- 
eralized damage to the capillaries, with further leakage of protein and fluid from 
the vascular bed, pulmonary edema and eventually necrosis of the intestinal mucosa, 
with permeability to the contents of the obstructive loop. 

A study by Abbott and his associates **° was undertaken to evaluate quantita- 
tively the changes in plasma volume and in the “available fluid” (extracellular) 
in experimental obstruction at various levels of the intestinal tract. The conclusions 
are well presented, although not new, and with the preceding paper clarify the 
therapeutic indications in cases of intestinal obstruction. The amount-of gastro- 
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intestinal fluid lost varies greatly, depending on the level and degree of obstruction 
and the amount and frequency of vomiting. A deficit of body water, usually 
resulting from a diminished intake and an excessive loss, may be greatly accelerated 
when distention, strangulation, hemorrhage or infection occurs. The rapidity of 
loss of body water depends on the number of causes present and the severity of 
each. The hematocrit reading and the protein and the chloride content of the 
plasma cannot be employed to estimate quantitatively the decrease in plasma 
volume. A deficit in the total circulating plasma protein may be considerable in 
cases of prolonged intestinal obstruction, and this loss is frequently masked by 
hemoconcentration. Successful treatment depends largely on the completeness with 
which body water can be restored and on the prevention of further loss. 

Motility of the small bowel was found by Leigh *°* to be markedly depressed 
in cases of ileus associated with edema of the bowel. Deflation can best be treated 
by measures directed toward raising the plasma protein concentration and thereby 
modifying the constitutional state of the patient. He emphasizes a point which is 
still not adequately recognized—that therapy directed to replacement of fluid and 
salt will increase the edema as long as the plasma protein concentration remains 
at edema level. He might well have added that such replacement therapy can in 
part be avoided by the intelligent use of salt-free fluids until normal plasma protein 
relationships are restored. 

As a rule, the diagnosis of intestinal ileus can be confirmed by careful roentgen 
studies. Stadler **’ cites 2 cases in which incomplete intestinal obstruction was 
associated with typical clinical symptoms but results of roentgen studies carefully 
carried out were absolutely noncontributory. Goldman ** comments on the same 
phenomenon and presents a case history and animal experiments in substantiation. 
In 10 animals sudden production of strangulating obstruction of a loop of small 
bowel produced typical roentgenologic evidence, but in 75 per cent of 20 other dogs, 
in which the strangulating obstruction was produced by gradual interference with 
the blood supply and later with the wall of the bowel itself, roentgenograms failed 
to show typical changes. Such observations obviously imply the necessity for 
careful examination and evaluation of the clinical picture as the most important 
measures in dealing with this condition. 

Levitin and Trauner *® also discuss the postoperative roentgenologic findings 
in the abdomen and state that postoperative distention is usually in the nature of 
paralytic ileus, which is independent of the type of anesthesia used. Mechanical 
block may exist without clinical manifestations. When demonstrated and treated 
surgically, the bowel returns to normal almost immediately, as viewed in the roent- 
genogram. A positive roentgenographic diagnosis of mechanical obstruction is defi- 
nite, regardfess of the presence or absence of clinical symptoms. Like the preceding 
authors, they note that negative roentgen findings in a clinically distended abdomen 
do not rule out the presence of severe abdominal pathologic change. 

Unusual causes for intestinal obstruction may be mentioned briefly. Fagar- 
asanu *"° cites an instance of duodenal occlusion due to an internal hernia in the 
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retroduodenopancreatic recesses. Palmer 7"! notes what must be an unusual clinical 
manifestation, namely, recurrent attacks of subacute intestinal obstruction due to 
extreme tortuosity of the abdominal aorta, which caused pressure on the left portion 
of the transverse colon. Approximately 7 cases of primary calculi of the small 
bowel causing obstruction have been reported in the literature. DeWitt and his 
associates *** describe such a condition in a man of 26, who complained of sudden 
onset of abdominal cramps and vomiting. The cause of the obstruction, which was 
localized in the proximal portion of the ileum, was a huge fecolith composed largely 
of vegetable fibers. 

Obstruction due to gallstones is common, but certain points of clinical interest 
may be mentioned in commenting on reports by Hinchey,?** Hand and Gilmore °** 
and Hodson.?**° Over 200 cases have been reported to date, and according to the 
literature instances of obstruction due to biliary calculi constitute about 1 to 2 per 
cent of all cases. In the majority of cases the terminal part of the ileum is the site 
of obstruction. Hinchey mentions 6 patients in whom gallstones were localized in 
the jejunum. The operative mortality is high—50O per cent in some reports. For 
this reason it is wise to postpone surgical intervention in the absence of definite 
obstruction until roentgen examination makes it apparent that the progress of the 
discovered stones has stopped. One of Hinchey’s cases apparently involved a stone 
which had been observed in the small bowel over a period of five years without 
obstructive symptoms. Immediate exploration in the face of obstruction is obviously 
indicated. A point made by Hand and Gilmore is of some interest, namely, that 
when a large facet is noted on a gallstone removed from the bowel one should 
account for the second stone to avoid a possible recurrence of ileus. A rather 
unusual case is that reported by Hodson, of a woman of 80 years, in whom roentgen 
examination indicated two stones in the gallbladder and two in the region of the 
lower part of the ileum. Operation for obstruction was performed, and one of 
the ileal stones causing obstruction was located and successfully removed. The 
other could not be located but subsequently was passed, as shown by roentgen 
studies. 

Intussusception is essentially a disease of infancy and early childhood. A report 
by Rowe *** of 10 cases of its occurrence in adults, therefore, is of some interest. 
Eight of the patients presented the usual clinical picture of chronic recurrent 
intussusception, due to varying causes. Such a condition does not involve emer- 
gency surgical intervention, but operation should not be unduly delayed once the 
diagnosis has been established. Two other patients with intussusception were 
included. The underlying causes were the usual ones, such as tumor of the small 
bowel, Meckel’s diverticulum, mesenteric glands and previous operation. Primary 
intussusception usually starts in the ileocecal angle. For this reason a more exact 
definition of “mobile cecum” is of importance, because of the association of this 
condition with acute intussusception or volvulus. Ingelfinger ?** presents careful 
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studies on intermittent volvulus of the mobile cecum. In order to give the term 
real clinical significance, he limits the expression “mobile cecum” to a cecocolon 
which usually lies in its proper position but which potentially is subject to a process 
of rotation in the intact abdomen of the living person. Acute cecal volvulus is 
relatively infrequent. Somewhat under half of the patients with acute cecal volvulus 
have suffered from chronic symptoms before the acute attack. Ingelfinger presents 
roentgenograms in a typical case, demonstrating that the cecocolon could rotate 
easily through an angle of 180 degrees and that transient intestinal obstruction 
could occur. He discusses the diagnostic value of Miller-Abbott intubation in 
this condition. 

A more unusual example of intestinal volvulus is described by River and 
Gubler,*** in which the volvulus was localized and the megacolon limited to the 
transverse portion of the large bowel. T-+he lesion was demonstrated adequately 
by roentgen examination. Volvulus of the sigmoid is an occasional cause of obstruc- 
tive ileus. It is rare in young people, and the most important etiologic factor is a 
long mesentery with a narrow attachment to the posterior abdominal wall. 
Excellent illustrations of the condition are given by Hinton and Steiner **° and 
Metheny and Nichols.**° The latter describe the extremes in age incidence, 
1 patient being 3 months old and another 93 years. 

The details of the successful management of intestinal obstruction have been 
fully emphasized in many articles during recent years, and the principles under- 
lying such therapy are being more generally emphasized by careful attention to 
replacement therapy, decompression and recognition of the physiologic disturbances 
occurring in shock. The result of the applications of these principles is apparent 
in the improvement in mortality statistics, as shown, for example, in an article by 
Smith and van Beuren.**! These authors report a study of the cases of 580 patients 
with acute ileus treated over a period of twenty-four years. The cases are divided 
into six periods of four years. During the first twenty years, mortality was gradu- 
ally reduced from 66.6 per cent to 28.4 per cent by the application of improved 
general surgical methods. In the last period, after the use of the Miller-Abbott 
tube, the mortality was still further reduced, to a level of 23.8 per cent. An impor- 
tant fact emerges from their statistics, namely, that in patients operated on after 
forty-eight hours no real improvement in operative results has been obtained in the 
last twenty years. They comment on the value of intra-abdominal use of sulfanil- 
amide powder, but correctly state that it is not a good substitute for proper surgical 
intervention. Even lower mortality figures are reported in comparable groups 
treated during the same four year period by Noer and Johnston **? and Dennis and 
Brown.*** These authors record postoperative mortality since the use of decom- 
pression methods of 19.9 per cent and 17.9 per cent, respectively. In spite of a 
general improvement in the results of treatment of acute intestinal obstruction, a 
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persistent mortality, varying from 12 to 20 per cent, is still reported. Wangen- 
steen *** makes the pertinent statement that in these figures a definite mortality of 
treatment should be identified. Too enthusiastic reliance on suction management, 
as he points out, contributes to the mortality of treatment, owing largely to the 
uncompensated loss of fluid and electrolytes and to overoptimism resulting from 
palliation of symptoms. 

Any method which aids in determining the viability of the bowel is of great 
importance in the surgical management of intestinal strangulation. For this reason, 
a preliminary report of Herrlin and his associates *** is of interest. They describe 
the use of fluorescein, whereby direct visual evidence concerning the viability of the 
injured portion of the intestine can be established immediately. They also mention 
the diagnostic and therapeutic help that may be obtained by the injection of procaine 
hydrochloride along the vessels leading to a strangulated loop, with resulting release 
of vascular and muscular spasm. 

Appendicitis—Although there is an increasing awareness of the problem of 
appendicitis by the laity, it is pertinent to point out to physicians diagnostic diffi- 
culties arising in relation to this condition. For this reason brief mention will be 
made of various recent articles bearing on the diagnosis of appendicitis and its 
complications. A careful analysis of 100 cases of acute gastroenteritis and 60 cases 
of acute appendicitis in university undergraduates is presented by Quigley and 
Contratto.*8° In many instances a differential diagnosis was extremely difficult. 
Characteristic of acute gastroenteritis were explosive onset of colicky pain, which 
was usually poorly localized, vomiting, diarrhea, high fever and a white blood 
count of less than 10,000, with bizarre or no abdominal signs. In the cases of 
appendicitis, almost invariably the onset was insidious, with steady abdominal 
pain. Tenderness and true spasm were diagnostic signs of the greatest importance, 
and rebound or cough tenderness referred to the right lower quadrant of the 
abdomen was almost pathognomonic. 

The association of appendicitis with common contagious diseases was studied 
by Goodman and Silverman.*** Among nearly 30,000 cases of common contagious 
diseases were found 153 cases of acute appendicitis proved by gross and micro- 
scopic evidence. The greatest incidence was noted in patients with measles and 
with varicella. Of particular importance is the fact that in more than one half of 
102 cases of acute appendicitis occurring in association with contagious diseases 
the appendix was found to be ruptured at operation. Such a finding indicates 
that the possibility of acute appendicitis as a concomitant of the exanthematous or 
other contagious diseases is frequently overlooked and necessary operation thereby 
delayed. 

A source of diagnostic difficulty that is fortunately rather uncommon in this 
country is the confusion caused by the occasional association of acute appendicitis 
with typhoid. This is especially true in the prodromal stages of typhoid when a 
clearcut diagnosis is not obvious and when symptoms point to the lower right 
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quadrant of the abdomen. For this reason the article by Inda and his associates **° 
is worthy of comment. Although mentioned in previous literature, the simulation 
of acute appendicitis by acute strain of the rectus muscle is not fully appreciated. 
Eight cases are reported by Bowers and Richard.**® In only 1 was a correct 
diagnosis made prior to the patient’s admission to the station hospital. Other 
conditions rarely simulating acute appendicitis are infectious mononucleosis *°° and 
the bite of the black widow spider.?* 

A physical sign that conceivably may be of diagnostic importance is one reported 
by Capurro,”®? who attributes it to hyperesthesia of the posterior portion of the 
peritoneum. Deep palpation of the region of the iliac muscle, which is internal to 
and above the crest of the anterior iliac spine, provokes pain that is localized, 
according to this author. The reaction is apparently independent of the position 
of the appendix and applies to patients with little or no abdominal spasticity. 
Another diagnostic point of some consequence is stressed by Stevens,”** who com- 
ments on the value of auscultation of the abdomen in the diagnosis of acute appen- 
dicitis. He claims that he has never seen a patient with acute appendicitis at or 
near the time of rupture who had a noisy abdomen. He cites various exceptions, 
and it is obvious that this is merely one other physical sign of importance, rather 
than pathognomonic evidence. 

Appendicitis in its protean manifestations frequently interests the gynecologists. 
Damage to the right adnexal structures through inflammation primary in the 
appendix is well known. Less frequently reported is left-sided abdominal and 
pelvic infection during or subsequent to inflammation of the appendix. Three 
instances of such a complication are recorded by Faulkner and Weir.”** Another 
unusual complication is the occurrence of an umbilical discharge secondary to appen- 
dicitis. This may occur as a consequence of spontaneous rupture of an appendical 
abscess resulting in an enteroumbilical fistula, or it may be caused by a generalized 
peritonitis secondary to inflammation of the appendix. Illustrative cases of such 
complications are described by Allen and Johnson.?* 

The presence of fecoliths is known to be an important factor in the production 
of acute attacks. The diagnosis of such appendical fecoliths is occasionally made 
and may warrant surgical intervention. Jackman *®* calls attention to the roent- 
genologic aspects. A rather odd finding, which concerns the retention of material 
in the appendix, is reported by Sanes and Ambrusko.?** Out of a series of 1,395 
appendices examined histologically, 17 specimens showed the presence of a peculiar 
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substance at the lumen of the appendix, which was subsequently identified as barium 
sulfate. In 9 of the cases the appendix had been removed for interval or “chronic” 
appendicitis. The clinical implication of such a finding is discussed by the authors, 
who refer to Holmes’s statement that “in the so-called chronic appendix where 
the infection has come and gone, there may be no evidence of the process other than 
fixation and failure to empty. An appendix which retains barium several days 
after the ascending colon has emptied is a potential source of trouble.” 

The mortality from appendicitis, although still an important figure, shows 
signs of gradual reduction, in all probability due to educational campaigns and the 
use of chemotherapy. Reports on large series of cases are presented by Watkins *°° 
and Dennis and his associates.*®* Nineteen thousand, four hundred and one cases 
encountered from 1930 to 1941 inclusive are reported by Watkins to have shown 
a decline in mortality from 6.8 per cent in 1930 to 2.8 per cent in 1941. Dennis 
records the results in 1,393 cases, with an over-all mortality of 1.75 per cent. He 
ventures the opinion, which should be taken seriously, that in spite of the fact that 
it requires the expenditure of more hospital days, drugs, blood and care, conserva- 
tive therapy is probably the treatment of choice in cases of appendicitis with spread 
of the disease beyond the appendix itself. 

A highly informative and honest analysis of the problem of chronic appendicitis 
is to be found in the report of Willauer and O’Neil.*°° These authors made a study 
of 375 cases of patients who were operated on because of pain in the right lower 
quadrant of the abdomen. Microscopic examination of the, surgical specimens 
revealed the fact that histologically there was no evidence of appendicitis in 104. 
Such a study is an obvious indication for the need of a really honest and careful 
examination of patients who present the symptoms of reccurent pain in the right 
lower quadrant, if unnecessary surgical operations are to be avoided. 

A possible therapeutic measure for the treatment of peritoneal infection, such 
as may occur as a sequel of appendicitis, is discussed by Miley and Rebbeck.*” 
These authors attempt to control peritoneal infection and toxemia by means of 
ultraviolet irradiation of the blood. The material studied consists of 72 serial and 
unselected cases of peritonitis. In 29 chemotherapy had admittedly failed. In 
the remainder there had been no therapy for the control of the infection except 
the use of irradiated citrated blood. There was complete absence of reactions. 
Of the 72 patients so treated, 40 were said to have generalized peritonitis, and 32 
of these recovered. Such a therapeutic measure warrants critical consideration, 
if the accuracy of the diagnosis in the individual cases can be accepted. 

Carcinoid tumors of the appendix may be benign, but there can be little doubt 
that they represent potentially malignant lesions. Insistence on the essentially 
malignant possibilities of such tumors is stressed by various authors, and several 
histologic variations of such tumors are described (Hopping, Dockerty and Mas- 
son *?; Satory **; Uihlein and McDonald **; Young and Wyman *”). 
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A curious and rather rare condition involving the appendix is mucocele. One 
case of this lesion is reported by Lynch and Dixon,*®* in which the mucocele caused 
a tremendous dilatation of the appendix, which bulged into the cecum for 1% to 
2 inches (3.8 to 5 cm.). The preoperative diagnosis, on the basis of roentgen 
examination, was a polypoid lesion of the cecum. Among other intra-abdominal 
conditions causing acute attacks that may simulate appendicitis, reference may be 
made to complications secondary to epiploic appendages. The surgical signifi- 
cance of these is discussed in articles by Giffin and his associates *°’ and Harte.*°* 
Myers and Zollinger *°® call attention to one other possibility, namely, the occur- 
rence of gastroirtestinal symptoms in the presence of inguinal hernia. Such 
symptoms, if well established, may indicate basic or antecedent causes other 
than the proved hernia and should be evaluated before surgical intervention. 

Diverticulitis —Diverticulosis may occur at any level of the gastrointestinal 
tract and is a common and usually asymptomatic condition. The roentgen 
diagnosis of duodenal diverticulosis was first described by Case in 1913, although 
the original description was given by Chomel in 1710. Since Case’s report, 
nearly 400 cases have been mentioned in the literature. A careful anatomic 
description of duodenal diverticula and variations of the duodenum is given by 
Ackermann,*'® based on studies of anatomical specimens. The probable incidence 
among adults, according to Finney,**? is between 1 and 1.5 per cent. He wisely 
warns against intensive therapy except in an occasional case. 

In 2 instances diverticula of the duodenojejunal flexure appparently caused 
serious diarrhea and were diagnosed for some time as “colitis.” These cases 
are reported by Schoen.*!* Similar lesions in the jejunum, either single or 
multiple, also may be the source of symptoms requiring surgical intervention. 
Very few instances of such lesions associated with an acute inflammatory process 
or perforation have been recorded. Ovens *** reports the occurrence of a diffuse 
generalized peritonitis secondary to jejunal diverticulitis, which was successfully 
treated by resection. The surgical risk from removal of jejunal diverticula 
obviously is distinctly lower than that associated with operation on the duodenum, 
and surgical removal of such lesions should therefore be approached with less 
hesitation, as pointed out by van Ravenswaay and Winn,*"* in the event that 
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symptoms warrant surgical intervention. These authors review the literature, 
which includes about 230 reported cases of diverticula in this location. 

Meckel’s diverticulum is a relatively common source of symptoms in chil- 
dren. In adults it is much less frequent, but it may cause symptoms simulating 
acute appendicitis or may cause important bleeding, much as it does in the younger 
age group. Such complications are recorded by Heyn and Doehnert *** and by 
Servetnick and Nichols,**® occurring in persons over 20 years of age. Roentgen 
demonstration and diagnosis of Meckel’s diverticulum are not commonly made. 
One case studied because of obscure gastrointestinal bleeding is reported by 
Ledoux.*7 Mulsow *** was able to find only 9 previous case reports of calculi 
in Meckel’s diverticulum. He reports an additional case in which such stones 
were mistaken for gallstones. The patient complained of several acute attacks 
of severe abdominal pain. At operation, a large gangrenous Meckel’s diverticulum 
was found impacted with calculi, which were not gallstones. 

Few cases of solitary diverticulitis of the cecum with symptoms simulating 
acute appendicitis have been reported. Baker and Carlile *® add 2 cases of this 
condition, and Schnug **° reports 6 additional cases. 

As a cause of serious symptoms, diverticulitis of the sigmoid is by far the 
most common source. Smithwick *** discusses in detail the surgical aspects of 
this condition. On the basis of 2,400 cases with diverticulosis of the sigmoid, 
he concludes that diverticulitis will develop in about one quarter of the cases. 
In the series of cases discussed by this author, one fifth of the patients were 
treated surgically. The dangers and difficulties associated with operation for 
this condition are discussed in detail. Of various procedures, he advocates the 
Mikulicz operation with an open, end to end anastomosis. He considers the 
reported mortality of 11.5 per cent for this operation too high and believes that 
the mortality should be reduced. Resection with reestablishment of continuity 
is usually possible, according to his experience. He believes that resection offers 
the greatest hope for improvement for persons suffering from severe and com- 
plicated forms of diverticulitis. Such a conclusion is probably justified, but it is 
quite possible that modern chemotherapeutic methods may render surgical inter- 
vention unnecessary in many of these complicated cases. 

The value of a sigmoidoscopic examination in establishing a diagnosis of 
diverticulosis is not generally appreciated. Jackman and Buie **? analyzed 400 
cases of diverticulosis of the colon. In 150, the diagnosis was made clinically 
and by roentgen examination; in 8, by clinical and sigmoidoscopic examination. 
In 160 of the remaining 242 cases, sigmoidoscopy showed or indicated the presence 
of diverticula. The most valuable single sigmoidoscopic finding, aside from 
actually seeing the diverticula, is the presence of sacculations. ‘This report is 
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informative, but I am inclined to agree with the authors’ conclusion that diag- 
nosis should rest fundamentally on careful roentgenologic study. 

A rare complication of diverticulosis, according to Guthrie and Wakefield,*** 
may be mesenteric cysts. Twenty-two such tumors were studied histologically 
by these authors, who believe that these cysts may represent pinched-off 
diverticula. 

Cancer of the Large Bowel—As elsewhere in the alimentary canal, it has 
been found possible to produce malignant tumors in animals by carcinogenic 
substances. Precancerous epithelial lesions, adenocarcinomas and hemangioendo- 
theliomas of the intestinal tract or adjacent structures were produced in mice 
by White and Stewart,°** using methylcholanthrene. Oral administration of 
olive oil and animal fats previously oxidized by heating produced malignant 
tumors in the digestive apparatus in rats, as reported by Roffo.*** Frequently 
the effect did not appear until after two years. As a study of substances capable 
of producing malignant growth, Roffo compares the absorption curves for the 
natural and oxidized fats in the ultraviolet region and compares them with those 
for phenanthrene, cholesterol and irradiated cholesterol. The possible relations 
between these two groups of curves are discussed. 

As in other portions of the digestive tract, the early recognition of malignant 
lesions still leaves much to be desired. The candid analysis of diagnostic failures 
in this disease by Shearburn *** is at once timely and disappointing. Of 100 
consecutive patients with cancer of the rectum, only 36 had had adequate rectal 
examinations prior to admission to the hospital. Because of the frequent incidence 
of cancer of the rectum and the successful results following early operation, the 
responsibility of the general practitioner in this regard is clear. ‘That nearly 
two thirds of 100 patients with this disease had not had an adequate rectal exami- 
nation is rather appalling, and the author is to be commended for bringing such 
statistical data to the general reader. Among other pertinent remarks, one is 
worthy of repetition—that the treatment of recurrent or prolonged diarrhea 
without rectal examination is to be condemned. An accompanying statement is 
equally important—namely, that the treatment of hemorrhoids, either by surgical 
or by conservative measures, without first investigating the upper part of the 
rectum is also to be condemned. 

In a discussion of the complications and causes of mortality of the surgical 
treatment of carcinoma of the colon and rectum, Garlock, Ginzburg and Glass *** 
report an equal degree of carelessness in another section of the country in this 
particular respect. Between 20 and 25 per cent of patients admitted to the 
hospital because of carcinoma of the rectum had undergone treatment for hemor- 
thoids during the preceding two to five months without adequate digital or proc- 
toscopic examination of the rectum. The preoperative and postoperative therapy 
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in such cases, including chemotherapy, intestinal intubation and the management 
of cardiovascular complications, is treated in detail in this article. 

The indications for and against surgical treatment of this disease are thoroughly 
considered by Shedden **8 and by David and Gilchrist.**® Shedden points out 
many of the difficulties incident to radical operation on patients of the older age 
group. He considers extreme obesity a positive contraindication in persons over 
70 years of age. This group of patients, which constitutes 17 per cent of his 
entire series of 166, receives special consideration in a report which is worthy 
of study. David and Gilchrist disregard adiposity, age, cardiovascular disease, 
large tumors, enlargement of regional lymph glands and resectable attachment 
of the tumor to the prostate, rectovaginal septum, uterus or adnexa, bladder or 
ureter as contraindications to radical operation. Their decision to extend the 
indications for radical operation, they admit, will increase operative mortality, 
but it will also, they believe, result in actually a larger number of patients being 
given a long term cure. Shedden’s figures of 80 per cent operability with a 
4.4 per cent mortality are excellent. Bowers **° is in accord with David and Gil- 
christ in refusing to accept the extensive involvement of adjacent structures as 
a contraindication for radical operation. Citing individual cases, he reaches the 
conclusion that neoplastic involvement of the bladder is no reason in itself to 
withhold radical operation. 

Measures directed toward a reduction in postoperative mortality of cancer of 
the rectum are discussed by Binkley, Abels and Rhoads.**t Of 65 patients with 
malignant neoplasms of the colon and rectum, one third had preoperative hypo- 
proteinemia, a lower figure than that found for patients with cancer of the stom- 
ach. This incidence increased to 86 per cent after operation. In the discussion 
of measures directed against this complication, they advocate the use of intravenous 
plasma protein in the early preoperative period. During the postoperative con- 
valescence, sufficient amounts of dietary nitrogen may be ingested to counteract 
the postoperative hypoproteinemia. They believe that the correction of this par- 
ticular abnormality is in great part responsible for the decreased mortality among 
patients with rectal and colonic cancer. The presence of infection in the patients 
studied considerably impaired the effectiveness of the measures outlined to com- 
bat the hypoproteinemia. 

The palliative treatment of inoperable patients usually resolves itself into 
intensive radiotherapy. Philips **? discusses the roentgenotherapy of 65 surgi- 
cally rejected carcinomas of the rectum. Nineteen tumors disappeared after 
treatment by million-volt x-rays. Nothing approaching this was seen after treat- 
ment with ordinary 200 kilovolt x-rays. 

In a study of the gross and microscopic characteristics of carcinoma of the 
gastrointestinal tract with relation to the incidence of metastases to regional 
lymph nodes, Kay *** demonstrated such metastases in two thirds of 53 speci- 
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mens removed for rectal cancer. A study of these and of other carcinomas involv- 
ing the colon and stomach substantiates the conclusion that neoplasms in younger 
persons tend to have a higher incidence of metastases. There was no relation 
between the duration of symptoms and the presence of metastases to lymph nodes. 
No relation was found to exist between the size of the neoplasm and its spread. 

The importance of removal of appendices epiploicae in the near vicinity of 
sigmoidal cancer is stressed by Gilchrist and David,*** who studied a large 
number of specimens of carcinoma of the rectum and sigmoid. By injection 
preparations, lymph channels were demonstrated in the subserosa on the anti- 
mesenteric border of the sigmoid, which may travel at least 3 cm. lengthwise of 
the bowel before turning laterally to drain into the mesentery. If there are 
appendices epiploicae in this area, the lymph channel may drain directly into the 
lymph nodes that they contain. The authors point out that at least 3 cm. of 
sigmoid proximal to a carcinoma must be resected if satisfactory results are to 
be obtained. 

Epidermoid carcinoma of the anus and rectum constitutes a relatively small 
proportion of malignant rectal or anal neoplasms. Cattell and Williams *** state 
its incidence to be 1.7 per cent and discuss in detail the various therapeutic 
measures that are indicated. 

Other Tumors of the Large Intestine-—Symptoms of obstruction or hemor- 
rhage are the usual concomitants of a tumor of the large intestine, even when 
it is benign. Massive hemorrhage may occur even from a submucous lipoma, 
and a case of such involving the ascending colon is reported by Saint.**® The 
frequency with which benign tumors may be found in the large bowel is indicated 
in a report by Helwig,**? who demonstrated 154 tumors in 1,460 consecutive 
autopsies. Of these, 139 were benign adenomas, although the designation of 
such tumors as benign is somewhat misleading, inasmuch as they represent poten- 
tial malignant growth. Only 80 of the adenomas occurred as single lesions. 
There were 13 lipomas in the series. The most common site for the adenomas 
was found to be the sigmoid colon. 

Familiai polyposis of the colon is well recognized, although occasionally no 
history can be obtained of involvement of other members of the family. The case 
reported by Elkan *** and 2 of the 3 cases recorded by Pickworth **° fail to show 
any history of family involvement, although Elkan states that this condition is 
inherited as a mendelian dominant. The more usual picture is illustrated in a 
report by Falk,**° who presents the study of a family of 7 children 6 of whom 
showed multiple polyposis of the colon, of whom 2 died after carcinomatous 
degeneration. The inheritance was from the paternal side, the father dying at 
48 of cancer of the rectum and the grandfather at 30 of a severe intestinal con- 
dition, which may have been associated with polyposis. 
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Polyposis involving both the small and the large intestine is almost unique. 
Gerwig and Stone **' report such an occurrence in a man of 25, who showed 
polypoid involvement of the jejunum as well as the colon. Jejunal intussusception 
was the immediate cause for hospitalization. 

Less common tumors of the colon may be mentioned briefly. Stout *** was 
able to find but 6+cases of carcinoid of the rectum reported in the literature. 
He adds 6 additional cases, the histologic features of which differ from those of 
the commoner carcinoids found in the appendix and small intestine. Leiomyoma 
is ‘more commonly found in the stomach, rarely in the colon. One case of such 
a tumor is presented by Good.*** The roentgen studies in this case revealed the 
same characteristic previously alluded to, namely, preservation of the mucosal 
relief around the projected tumor. The rectum is the most common site of 
gastrointestinal melanoma, although this tumor is relatively infrequent. One 
is described by Goldman and Robillard.***. Three cases of primary lymphoid 
tumor of the rectum are reported by Smith,*** largely because no report of a 
primary lymphoid tumor in this location resembling internal hemorrhoids could 
be found in the literature. One of Smith’s tumors was a lymphosarcoma, and 
2 were benign lymphomas. The diagnosis was made by microscopic examination 
of the indurated hemorrhoidal tissue removed at operation. 

Intestinal Parasites——An increasing recognition of the clinical importance of 
intestinal parasites in this country is apparent in the numerous articles appearing 
in the literature. Of these, certain ones have been chosen for mention to illustrate 
the rather universal interest in this type of disorder of the alimentary tract. 

Because of the necessity for a simple method that can become part of a routine 
examination even in small hospitals, Markey and his associates *** have evolved a 
reliable, simple and rapid technic for the iron-hematoxylin staining of fecal material 
for the study of intestinal protozoa. With their method, they claim that it is possible 
to obtain temporary preparations suitable for diagnosis in less than ten minutes. 
Hakansson **? advocates the use of aqueous smears in the examination of feces for 
intestinal protozoa. He and his colleagues have used aqueous smears extensively 
at the Naval Medical School, and have found that for certain purposes such a 
method can be used advantageously in routine examinations and is particularly 
helpful to student technicians and inexperienced workers. It is suggested not as a 
substitute for an isotonic saline solution smear, but as an additional method used 
principally for the two following purposes: (1) to destroy the blastocysts (Blasto- 
cystis hominis) and thus facilitate the search for and identification of protozoan 
cysts, and (2) to identify Dientamoeba fragilis. 
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In Santo Domingo, Ravelo-Barré and Thomen *** have studied 500 consecutive 
fecal specimens, of which over 50 per cent were found to contain some species of 
intestinal protozoa. Only 14 per cent of the stools revealed Endamoeba histolytica. 
Balantidium coli is not known to exist in the district studied. 

D’Antoni ** investigated a total of 236 patients in the New Orleans district 
because of chronic colonic symptoms, including dysentery, diarrhea, fever of 
undetermined origin and vague abdominal pain. Over one fourth of the patients 
revealed evidence of infestation by E. histolytica. The symptoms of all but 3 were 
cured with diodoquin (5,7-diiodo-8-hydroxyquinoline). In 2 of the 3 cases of 
therapeutic failure, shigella infection was an associated complication, and it was 
present in 21 others. In another 21 persons symptoms were attributed to the 
presence of giardiasis, strongloidiasis or hookworm infection. 

An interesting report is found in a survey by Nickel *°° on amebiasis and hook- 
worm infection in Mississippi on the basis of approximately 50,000 examinations 
of stools. Hookworm infestation was demonstrated in approximately 25 per cent. 
E. histolytica was found in only 4.4 per cent of the entire group, although other 
protozoa were present in almost one third of the specimens examined. The total 
number of specimens represented 1 for every 44 persons in the state. Investigations 
show that the severity of hookworm infections has apparently been reduced, while 
the number of people infected has increased. 

The importance of giardiasis as a cause of symptoms is still a moot question 
in the minds of most’ physicians. For this reason, the report of Ormiston and 
Wilson *** on a prolonged outbreak of enteritis associated with this infection is of 
interest. An outbreak is described which occurred in a group of 51 people housed 
in a family residence used as a wartime nursery. Eighty-six per cent of the inmates 
showed symptoms of the disease. Giardia lamblia was found in three quarters 
of the children and adults having loose stools at the time of examination and in only 
one third of those with normal stools. In four fifths of the children and adults with 
a history of intermittent or continuously loose stools for some months, the parasite 
was easily demonstrated. A cure was quickly and successfully effected by the use 
of quinacrine hydrochloride given in two five day courses. If, as is probable, there 
is a symptom complex associated with Giardia infection in a reasonable number of 
cases, these symptoms are nonspecific but are more or less characteristic of irritation 
in the region of the pylorus, prepylorus and duodenum, as Welch *** points out. 
He describes in detail the symptoms, laboratory findings and results of roentgen 
examinations in 13 cases. A point of interest is the fairly constant finding of motor 
and inflammatory changes in the pyloric and duodenal areas, evidenced by changes 
in mucosal relief and motor activity. This would seem reasonable in view of the 
locus of infection usually encountered in this condition. Therapy with quinacrine 
hydrochloride was entirely satisfactory, as is the usual experience. That Giardia 
may occasionally involve the biliary tract has been recognized for some time. In 
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discussing Welch’s article, Swalm reports 1 case of giardiasis which was originally 
diagnosed as carcinoma of the liver. Because of the finding of Giardia in the 
duodenal contents, quinacrine therapy was instituted, and the size of the liver was 
reduced following therapy. Dreyfuss *°* also refers to involvement of the hepatic 
parenchyma. 

Pinworm (Enterobius vermicularis) infection is described in articles by 
Headlee *** and Jones.*** The latter confirms previous reports that there is a 
decided difference between infection in white persons and in Negroes. In a selected 
group that was composed of equal numbers of white and of Negro children, the inci- 
dence among the white children was 88 per cent, as contrasted with an incidence 
of only 12 per cent in the Negro group. Diagnoses were made by the NIH 
swab technic. 

An unusual cause for diarrhea is to be found in the report by Ross,*°* who 
describes a patient of 28 who had had intermittent and serious diarrhea since the 
age of 5. In the absence of other ascertainable cause for the symptom, the relief 
of the diarrhea after partial destruction of the parasites and the observation by 
sigmoidoscopy of a worm with its head apparently buried in an inflamed area of 
colonic mucosa, the author was convinced that the diarrhea was a result of infection 
by whipworm (Trichocephalus trichiurus). 

Allusion has already been made to an alteration in the mucosa of the human 
being secondary to hookworm infection. A detailed study of roentgenologic changes 
in the small intestine associated with the presence of hookworm is found in an 
article by Krause and Crilly.*°7 These authors describe changes in the small 
intestinal pattern which are frequently attributed to deficiency disease. Complete 
studies of the small intestine were made on 97 white men known to harbor hook- 
worm (Necator americanus). There was no other disease known to be associated 
with the hookworm infection. Of 44 patients with clinically significant hookworm 
disease, 40 showed abnormality of the small intestinal pattern, and in more than 
half of these the changes were moderately or far advanced. Of the asymptomatic 
patients, the vast majority had normal roentgen pictures. After anthelmintic 
therapy, there was a return toward a normal pattern in the cases of severe involve- 
ment. The authors suggest, on the basis of previous work by McKenzie in 1939, 
that such changes are associated with real deficiency disease resulting from impaired 
absorption. ; 

A thorough examination of 210 appendixes was made by Rector,*** who made 
the rather surprising observation that practically 5 per cent were found to be 
infected with Oxyuris vermicularis. 

Chandler **® records the first case to be reported of human infection with tape- 
worms of the genus Mesocestoides. The human infection was probably derived 
from eating improperly cooked flesh of a wild mammal or possibly a frog. 
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McCoy ** submits a rather interesting set of observations concerning the incuba- 
tion period of trichinosis. Data compiled from the recent literature and from the 
Rochester (N. Y.) outbreak of 1937 indicate that the incubation period in 156 
cases of trichinosis was twenty-two days or less, with rare exceptions. The shortest 
period was two days. The great variability in the duration of the incubation period 
and the fact that occasionally it was three weeks or longer emphasize the lack of 
close correlation between the life cycle of the parasite and the clinical course of the 
disease. These observations contribute evidence for the view that the symptoms 
of trichinosis result mainly from an accumulated toxemia, rather than directly from 
the activities of the parasite during migration in the body. 

Sisk ** reports his experiences in the use of phenothiazine in the treatment of 
various parasitic infections. This drug is a new preparation distantly related to 
sulfanilamide, and is the parent substance of a large number of dyes, one of which 
is methylthionine chloride (methylene blue). Using varying doses, Sisk found that 
apparently satisfactory results were obtained from a total dose of 12 Gm. for adults 
over a five day period. The drug was of no appreciable value in the treatment of 
hookworm or trichuris infection, but apparently was of some value in the treatment 
of infection due to Ascaris. 

Ulcerative Colitis—Nothing new of importance can be found in the current 
literature regarding the cause of this distressing condition. A number of studies 
are of interest, however, regarding the clinical manifestations of the disease and its 
treatment. A certain amount of careful attention has been paid to the nutritional 
factors that are invariably encountered in patients with anything but the mildest 
forms of ulcerative colitis. Page and his colleagues *** have carried out a com- 
parative study of dextrose and dextrin tolerance in patients with this disease. 
Reports by previous authors indicate low or flat blood sugar curves for oral dextrose 
tolerance tests. In a control group of 58 patients, 40 per cent showed curves of this 
type. Groen (1938) ascribed the decreased absorption of dextrose to a defect in the 
absorptive capacity of the intestinal wall, rather than to unusually rapid passage 
of the intestinal contents. In this particular study, 23 patients with chronic ulcera- 
tive colitis of one or more years’ duration were investigated. At all points the 
blood sugar levels were higher after administration of dextrins than of dextrose. 
One hour after administration of dextrose the true blood dextrose had risen 
42 per cent over the average fasting level, while after the administration of dextrin 
it had increased 70 per cent. Two hours after administration of dextrin the blood 
sugar level was 21 per cent above normal, as compared with a 7 per cent elevation 
for dextrose. At the end of three hours the levels were essentially the same with 
the two test substances. 

Zetzel, Banks and Sagall,°** using a previously described technic, estimated the 
rate of absorption of amino acids from a closed jejunal loop in 3 patients with 
chronic idiopathic ulcerative colitis and in 2 with chronic enterocolitis. All were 
studied during an exacerbation of the disease. In 4 cases there was marked impair- 
ment of absorption as compared with that of normal persons. The degree of 
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impairment of absorption was correlated with the severity of clinical evidence 
of malnutrition, as shown by the case reports. The authors mention the possibility 
that incomplete digestion also occurs in the small intestine of patients with chronic 
ulcerative colitis, but they feel that the results of their study and of previous ones 
by Elsom indicate that dysfunction of the small intestine contributes to the develop- 
ment of the deficiency states seen in the disease. The derangement of absorption 
contributes to the clinical manifestations by perpetuating a vicious cycle in spite 
of adequate oral intake, and therefore parenteral administration of essential and 
accessory food factors is important. It is highly probable that these evidences of 
dysfunction of the small bowel in ulcerative colitis are indicated in part by the 
frequent abnormalities noted during roentgenologic examination. These changes 
for the most part are reversible. 

Page and Bercovitz *** continue their studies on vitamin A absorption in chronic 
ulcerative colitis by determining the vitamin A level in the blood plasma before and 
after the oral administration of 100,000 U. S. P. units of vitamin A. Twenty-five 
patients with chronic ulcerative colitis, 9 patients with miscellaneous diseases of the 
digestive tract and 8 normal controls were investigated, and the expected result was 
obtained—that the plasma vitamin A level did not rise so high in patients with 
ulcerative colitis as in the control subjects. 

It is generally recognized that prothrombin deficiency is a frequent finding in 
this disease. Continuing their studies on the deficiency aspects of the condition, 
Page and Bercovitz **° determined the prothrombin clotting time and the fibrinogen 
content of the blood plasma in 21 patients. Six had a constant hypoprothrombin- 
emia, and 13 additional patients fluctuated between normal and slightly prolonged 
prothrombin clotting times during the period of study, which covered twenty-one 
weeks. The figures for plasma fibrinogen, as a rule, were slightly higher than in 
normal adults, and the authors rightly conclude that the low blood prothrombin 
level offers the best explanation for the deficiency factor concerned with colonic 
bleeding. 

Other nutritional disturbances have been generally recognized in this condition, 
and it is a common experience to encounter evidences of retarded or abnormal 
sexual or somatic function in these patients. Benson and Bargen *®* discuss in 
detail developmental changes or retardation, with particular reference to the forma- 
tive years of childhood and adolescence, on the basis of 14 cases referred because 
of the erroneous suspicion that the patients were suffering from infantilism of 
pituitary origin or dwarfism. In all of the patients, development and growth had 
been normal up to the onset of symptoms of colitis, and the symptoms of infantilism 
are entirely in keeping with the amenorrhea observed in women with this condition. 
These changes are in all probability associated with faulty steroid metabolism 
secondary to impaired absorption. 

Taking as a subject the management of ulcerative colitis, Bargen **’ discusses 
the various conditions producing ulceration in the colon which can be grouped 
under this heading. So-called thromboulcerative colitis or idiopathic ulcerative 
colitis, regional ulcerative colitis and ulcerative colitis due to tuberculosis, venereal 
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lymphogranuloma, bacillary dysentery, dietary insufficiency and allergic disorders 
are all discussed in detail. Because of the magnitude of his experience with this 
condition, the article is well worth reading and is presented in an authoritative 
fashion, although there is nothing particularly new in it. With the exception of 
the fact that the author clings to the idea that a characteristic streptococcus is the 
cause of thromboulcerative colitis no exception can be taken to this splendid article. 
Diagnostic, clinical and therapeutic features of the disease are well summarized. 

Chemotherapy for this condition is still on trial, and a variety of opinions 
regarding its efficacy are to be found in the current literature. Mills and Mackie *** 
describe the condition as a polyvalent disease, the primary cause of which is 
imperfectly understood and the fundamental pathogenesis of which is nonspecific 
infection of the colon with any of a variety of organisms of mixed pathogenicity. 
The vast majority of experienced observers would agree with this definition. The 
paper of Mills and Mackie deals with the use of sulfathiazole, sulfaguanidine and 
sulfadiazine in 109 unselected cases. Definite or marked improvement was obtained 
in 78 per cent of the cases. Sulfadiazine proved to be the drug of choice for all 
varieties. Sulfaguanidine was of definite benefit in the majority of cases without 
excessive diarrhea. The authors are careful to point out that none of these drugs 
should be considered specific for the disease, and no patient should be considered 
cured by chemotherapy. 

Kirsner and his associates *** report the treatment of 20 patients suffering from 
ulcerative colitis, venereal lymphogranuloma, bacillary dysentery and miscellaneous 
intestinal infections. Sulfaguanidine was used, and these authors, unlike the pre- 
ceding ones, found no value from therapy with this drug in cases of nonspecific 
ulcerative colitis. They feel that the drug is of no value in the treatment of para- 
typhoid B infection and that it has no advantage over other sulfonamide compounds 
in the treatment of lymphogranuloma venereum. Like all other investigators, the 
same authors *’° noted that this and other sulfonamide compounds decrease the 
bacterial count of the feces and transform the fecal flora from one with a pre- 
dominance of coliform bacilli to one composed almost entirely of gram-positive 
organisms. 

Succinylsulfathiazole, because of its relatively slight absorption from the gastro- 
intestinal tract, was chosen by Crohn *! for trial in the treatment of 37 patients 
with intestinal inflammatory diseases, of whom 28 had nonspecific ulcerative colitis, 
8 ileitis and 1 actinomycosis of the bowel. The doses employed were those 
originally described by Poth and were given over two periods of ten days each, with 
an interval of five days between. The patient with actinomycosis, with several 
fistulas, showed definite improvement. None was noted in the patients with ileitis. 
Crohn was impressed, however, by the results obtained in the patients with ulcera- 
tive colitis, 5 of whom showed a quick symptomatic cure and 11 more definite 
improvement. [Ep. Norre.—This is not entirely in keeping with my experience 
in following a number of such patients during sulfasuxidine therapy. Only those 
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without fever have been benefited, and they only after the prolonged administration 
of the drug, an experience contrary to that of Crohn, who claimes the best results in 
the cases of acute colitis. C. M. J.] 

A new sulfonamide compound, salicylazosulfapyridine, has been used in a few 
cases by Svartz,*** who considers the drug to be the best available medicament 
against ulcerative colitis. The group studied is rather small, and the fact that fever 
and cutaneous rashes were frequently encountered would seem to militate against 
the use of this particular compound. 

Neumann *** suggests a new therapeutic approach to the problem of ulcerative 
colitis, namely, pneumoperitoneum. The improvement claimed is ascribed in part 
to activation of the visceral peritoneum and “tuning it to a higher pitch” by setting 
up a permanent balance irritation to the vast peritoneal surface, and in part to 
mechanical action and influence on the autonomic nervous system. That such a 
measure might be of real help in cases of apparently intractable chronic ulcerative 
colitis is interesting if true. 

A discussion of ileostomy as a therapeutic measure for ulcerative colitis is given 
by Bargen and his colleagues,*"* but their conclusions and comments are in the main 
biased by a predilection for medical therapy. Their statement that ileostomy should 
be reserved for those patients who have complications and for the occasional patient 
who has intractable ulcerative colitis would meet with general approval. Intracta- 
bility, however, should include prolonged inadequacy as regards general nutrition 
and ability to lead a normal life. When these criteria cannot be met, most experi- 
enced clinicians favor ileostomy over semi-invalidism under medical therapy. In the 
discussion of the complications following ileostomy, all of the various associated 
sequelae are clearly described. There is an implication (which seems unfortunate ) 
that many of these are complications of the ileostomy rather than of the underlying 
disease. 

A more reasonable list of indications for ileostomy in this chronic disease is 
presented by Cattell,*** who believes that the operation should be performed in cases 
of acute, fulminating ileitis, whether in the first or in recurrent attacks; on patients 
for whom medical treatment has failed, including those patients who are 
incapacitated, and on patients with massive hemorrhage, subacute perforation, 
abscess, peritonitis or fistulas, obstruction or polyposis, including those with possible 
cancer. Except for the first indication listed, namely, acute fulminating attacks, 
most clinicians would be in accord. Experience with ileostomy has been unsatis- 
factory in most instances in which operation was performed because of an acute 
fulminating attack. Cattell cites 9 instances in which ileostomy openings have 
been closed and gives what are usually considered adequate indications for such 
a decision. These are: clinical remission of symptoms over an appreciable period ; 
healing or inactivity of the inflammatory process observed by sigmoidoscopy ; 
demonstration that the colon is distensible by means of a barium sulfate enema 
or a double contrast air enema. 

Gastrointestinal Disturbances in Children.—Gastrointestinal symptoms noted in 
the newborn infant and in children possess some pecularities that warrant comment 
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under a separate heading. On the basis that no other group of persons so nearly 
approaches the healthy state as do newborn infants, Henderson *** made roentgen 
studies on a group of 100 babies 9 days old or under. The esophagus was some- 
times fusiform and sometimes straight, the lower half nearly always distending to a 
greater size than the upper half. Various modifications of the adult shape of the 
stomach were noted, but it is interesting to realize that many of the subjects pre- 
sented the phenomenon of cascading. The size of the stomach varied with the 
amount of air swallowed. Pylorospasm was seldom encountered. The emptying 
time was definitely slower than that noted in older persons, the stomach being clear 
of barium at the end of eight hours in only 30 of 110; in some there was twenty-four 
hour stasis. Segmentation was normal at a level below the duodenum, but the 
jejunal markings were frequently those beaded and stringlike. Only a few children 
were reexamined at a later age, but in each the emptying of the stomach was more 
rapid than at the first examination. 

Histologic studies of the stomach and the small intestine in fetuses and in infants 
dying at birth were made by Bouslog,*"* who noted that all the characteristic sub- 
divisions of the adult were present in the stomachs examined but that muscular 
development was lacking. The duodenum appeared more like a tube and did not 
show the divisions of the adult duodenum. The jejunum and ileum were less 
developed than in the adult. These findings are entirely consistent with the motor 
phenomena just alluded to. 

Zwerling and Nelson *** studied the roentgenologic pattern of the small intestine 
in infants and children ranging from 3 months to 11 years of age. The results of 
the study showed wide variations in the pattern, which led the authors to an impor- 
tant conclusion, namely, that the roentgen appearance of the small intestine is not 
at the present time a reliable criterion for the diagnosis of nutritional deficiency 
states. 

Henderson and Briant *’® also record observations made after barium sulfate 
enemas on 105 healthy infants under 9 days of age. Haustrations were present 
but were more shallow and less numerous than in older infants and adults. The 
sigmoid was always redundant, and redundancy of the descending colon, splenic 
flexure, transverse portion of the hepatic flexure and ascending colon was 
frequently found. 

Freudenberg **° reviews the subject of severe vomiting in infancy and presents 
a discussion of the differential diagnoses to be considered during the first few days 
of life. Malformations should be considered first and should include atresia of the 
esophagus and suprapapillary and infrapapillary stenosis of the duodenum. After 
ten days of life, pyloric stenosis, cardiospasm and esophageal spasm should be 
looked for, and after six to twelve months, rumination in neuropathic infants. 

For those interested in the problem of infantile pyloric stenosis with particular 
reference to surgical treatment, a complete review of the subject is presented by 
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Szilagyi and McGraw.** In the discussion of medical treatment of pyloric 
stenosis, Engel’s article *** is of interest in that, unlike many observers, he states 
that atropine methylnitrate is of no reliable help. He believes that surgical methods 
are always to be preferred if it is desirable to shorten the duration of treatment, 
particularly if undernourishment is present. 

Although it was originally described by Cruveilhier, little recognition is made 
generally of the occurrence of peptic ulcer in infancy and childhood. Guthrie ** 
reviews the literature on this particular type of ulcer and records in detail the obser- 
vations in 9 cases with autopsy. Histologic examination of the ulcers suggested 
that they developed rapidly and proved fatal before there was time for the occur- 
rence of any noteworthy cellular reaction. Of the patients studied, 6 were under 
3 months of age, and 1 of these died when 3 days old. Potential etiologic factors 
are discussed, such as circulatory instability following prolonged labor and umbilical 
sepsis, but this discussion is purely speculative. The author makes the important 
point that hemorrhage from the stomach or bowel is the most characteristic sign of 
peptic ulcer in infants. Franklin *** reports 2 cases of duodenal ulcer in children, 
of whom 1 had gross hemorrhage. Like other observers, Moore *** comments on 
the diversity of symptoms in children and stresses the occurrence of pain and 
tenderness suggesting acute appendicitis as a not uncommon condition. Clyne 
and Rabinowitch *** also stress this point, citing their experiences with 4 children 
ranging from 5 to 13 years. Only in the latter did the symptoms in any sense 
resemble those of typical peptic ulcer in adults. Newman *** reports the cases of 
6 patients, ranging from 41% to 12 years of age and again stresses the fact that 
symptoms are atypical. Because of this fact the diagnosis of peptic ulcer in infants 
and children is basically a roentgenologic one, and the possibility should always be 
borne in mind when obscure abdominal pain is encountered in a child. 

Reports on the occurrence and treatment of appendicitis in infants and children 
present nothing new but emphasize the fact that at times the clinical picture is 
extremely atypical. Such a case is reported by Emerson,*** who also reviews the 
literature and cites a successful operation for acute appendicitis in an infant 3 months 
old. He stresses two important points: the insidious onset of the condition and the 
rapidity of its progress to gangrene and perforation. In the differential diagnosis, 
he stresses the generally well recognized fact that not infrequently a pleural or 
pneumonic infection can easily simulate the picture of appendicitis. 

In areas where dysentery is usually mild and precautions against its spread are 
not normally so rigorous as those against typhoid, hospital diarrhea still affects 
thousands of children, with many fatalities. This has been accentuated by the use 
of emergency hospitals in England, for example, since the outbreak of the war. 
Evans **® describes the experience of one such hospital in the last three years. 


381. Szilagyi, D. E., and McGraw, A. B.: The Problems of Infantile Pyloric Stenosis with 
Particular Reference to Surgical Treatment: A Survey of the Pertinent Literature and a 
Clinical Analysis of Thirty-Four Cases, Surgery 13:764, 1943. 

382. Engel, S.: Medical or Surgical Treatment of Pyloric Stenosis, Brit. J. Child. Dis. 
39:72, 1942. 

383. Guthrie, K. J.: Peptic Ulcer in Infancy and Childhood, with Review of the Literature, 
Arch. Dis. Childhood 17:82, 1942. 

384. Franklin, A. W.: Two Cases of Duodenal Ulceration in Children, Arch. Dis. Child- 
hood 17:95, 1942. 

385. Moore, O. M.: Peptic Ulcer in Children, Canad. M. A. J. 44:462, 1941. 

386. Clyne, D. G. W., and Rabinowitch, J.: Four Cases of Duodenal Ulcer in Children 
Simulating Acute Appendicitis, Arch. Dis. Childhood 17:102, 1942. 

387. Newman, A. B.: Peptic Ulcer in Childhood, Am. J. Dis. Child. 64:649 (Oct.) 1942. 

388. Emerson A. H.: Acute Appendicitis in Infancy, Am. J. Surg. 59:563, 1943. 

389. Evans, P.: Hospital Diarrhoea, Arch. Dis. Childhood 17:130, 1942. 














JONES—GASTROENTEROLOGY 175 


Among approximately 2,000 children admitted, of whom nearly 500 were under 
2 years of age, there were 203 attacks of diarrhea starting after admission to the 
hospital. Of the epidemic attacks, 89 were due to bacillary dysentery, 68 to food 
poisoning and 33 to other causes. It is of interest that 10 of the nurses in the insti- 
tution had Sonne dysentery. The author suggests four reasons for the spread of what 
is obviously a preventable disease: delayed diagnoses, inadequate bacterial studies, 
incontinence in children and lack of proper nursing facilities. The lessons to be 
drawn from his report are correct. McClure **° describes four epidemics of infec- 
tious diarrhea of newborn infants, with particular relation to the bacteriologic 
findings. The hemolytic colon organisms appeared to show a much greater inci- 
. dence in infants having epidemic diarrhea than in well infants in the same nursery. 
In the epidemics investigated, the most toxic strains were isolated in a fatal 
case, whereas toxins isolated from an infant with loose stools in a milder epidemic 
produced milder symptoms. This author stresses the close association between the 
complementary feedings and the bathing and changing of the infants as a potent 
source in the spread of this infection. Felsen and Wolarsky ** report a small 
epidemic in which the most striking bacteriologic finding was a pure culture of 
Staphylococcus aureus. No single agent was demonstrated, however, and they 
express the belief that epidemic diarrhea of the newborn may be a form of “focal 
nonspecific enterocolitis.” Plasma was found to be a valuable therapeutic agent. 
The importance of bacteriologic studies in cases of so-called “summer diarrhea’ is 
stressed by Kazarnovskaya and Soloveva,**? who believe that a large number of all 
conditions clinically diagnosed as hemorrhagic colitis are really bacillary dysentery. 
Chemotherapy for infants with diarrhea varies little from that employed for adults 
and will be commented on later. 

An interesting discussion of the cause and treatment of celiac disease is to be 
found in an article by May, McCreary and Blackfan.*** As these authors have 
previously noted, the laboratory findings of the celiac syndrome established since 
Gee’s time are: a flat sugar curve in the dextrose tolerance test, clumping of the 
barium meal in the roentgenogram of the gastrointestinal tract, and excess fat in 
the feces by chemical analysis. From the data obtained in a study of 40 patients 
with celiac disease, May and his associates show that benefit was irregular and 
usually only partial when crude extracts of liver or vitamin B complex were used 
separately. Definite improvement in the absorption of vitamin A and in the clinical 
picture was invariably obtained in a relatively short time when both extracts were 
given in large amounts. There was no evidence as to the means by which absorp- 
tion in celiac disease was improved by the two extracts. One obvious hypothesis 
is that some defect in the phosphorylation process in the mucosa is the cause of 
the impaired absorption, and on such a premise some factor or factors in the crude 
extracts might be considered to play an indispensable role in phosphorylation. The 
treatment outlined consisted in alternate daily intramuscular injections of 2 cc. of 
crude liver extract (Lilly) and 4 cc. of a preparation of vitamin B complex 
(parenteral B complex Lederle). These injections were continued for three weeks 
until definite clinical improvement was observed, after which vitamin B complex 


390. McClure, W. B.: The Role of Colon Organisms and Their Toxins in Epidemic 
Diarrhea of the Newborn Infant, J. Pediat. 22:60, 1943. 

391. Felsen, J., and Wolarsky, W.: Epidemic Diarrhea of the Newborn, Arch. Pediat. 
59:495, 1942. 

392. Kazarnovskaya, S. S., and Soloveva, O. I.: Etiology and Diagnosis of Dysentery in 
Young Children, Sovet. vrach. zhur. 4:254, 1941. 

393. May, C. D.; McCreary, J. F., and Blackfan, K. D.: Notes Concerning Cause and 
Treatment of Celiac Disease, J. Pediat. 21:289, 1942. 











ARCHIVES OF INTERNAL MEDICINE 





176 


was given orally. Patients were maintained on a normal diet from the outset of 
treatment. The favorable effects of parenterally administered riboflavin in patients 
with celiac disease and sprue and in a patient with adrenal insufficiency and steator- 
rhea are considered by Antognini *** as best explained by the assumption that this 
vitamin occurs as a phosphorylated compound in the intestine and that in this 
form it exerts its effect on absorption of fat. The roentgenologic aspects of celiac 
disease are discussed by Deamer and Capp ** in a paper dealing with celiac disease 
and chronic intestinal indigestion other than that associated with cystic fibrotic 
disease of the pancreas in children 2 to 3 years of age. The disorderly clumping 
of barium as it progresses through the gastrointestinal tract is described, but one is 
inclined to accept any diagnostic specificity of such a finding with a certain amount 
of reservation in view of the control studies already alluded to. 

The second case of meconium ileus associated with stenosis of the pancreatic 
ducts to be reported in the literature is described by Hurwitt and Arnheim.**° 
Their record is of interest because of the discussion on the relationship between 
congenital stenosis of the pancreatic ducts and the resulting meconium ileus, which 
is assumed to be due to the interference with the passage of pancreatic enzymes 
into the duodenum. A still more unusual occurrence is described by Agerty and 
his associates,*** in which a successful operation for a perforation of the ileum was 
performed on a premature infant within fifty-six hours after birth. The perforation 
apparently had occurred in fetal life, inasmuch as a fibrous exudate was noted 
around the perforated loop at the time of operation. Another rare phenomenon 
is reported by Morrison and Neville,*°* who cite a case of omphalocele with con- 
genital obstruction occurring at birth. The size of what was a true congenital 
umbilical hernia increased rapidly within five minutes after birth to a diameter of 
approximately 12 cm., owing to swallowing of air. The infant was operated on 
successfully when 80 minutes of age. 

The administration of drugs by mouth is frequently impossible in a child 
because of continued vomiting. In cases of meningitis, pneumonia and bacillary 
dysentery, for example, some alternative to the oral administration of sulfonamide 
derivatives is desirable. Zerbino and Norbis *** discuss the intraperitoneal injection 
of sulfonamide derivatives in children. When administered by the peritoneal route, 
such a drug appeared readily, for example, in the cerebrospinal fluid, and the 
authors advocate such administration when the oral route is not favorable. 

Vitamins.—A complete discussion of the current literature on vitamins in this 
review is not desirable, but certain articles will be cited that bear on the subject 
of gastrointestinal physiology or disease. Rao *” states that monkeys fed on diets 
based largely on milled rice and containing supplementary food in small quantities, 
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similar to those consumed by the poor rice eaters in southern India, had chronic 
diarrhea accompanied by atrophic changes in the small intestine. Histologic exam- 
ination showed varying degrees of degenerative changes in the different layers of 
the intestine and in the intramural nerve plexus. These changes did not occur in 
animals fed on a good diet based on whole wheat, milk and vegetables. In both 
groups, inflammatory lesions resulting from a superimposed bacillary dysenteric 
infection were sometimes present in the large bowel. Such changes are charac- 
teristically found in fatal cases of pellagra but are not found in sprue. A study 
by Ingelfinger and Moss *” on patients with sprue is therefore of interest. Records 
of the motor activity of the small intestine were repeatedly taken for 2 patients 
‘with sprue. These records showed that the intestine in sprue lacks the resistance 
to distention exhibited by the normal intestine, that L waves are only intermittently 
present and that S waves tend to be of small amplitude. Treatment over short 
periods with individual fractions of the vitamin B complex produced little change 
in the tracings; prolonged treatment with whole vitamin B complex produced some 
improvement only, and this improvement was not commensurate with the clinical 
results obtained. Injections of acetylbetamethylcholine chloride stimulated intes- 
tinal motility, but prostigmine was without effect. In 1 patient posterior pituitary 
solution, adrenal cortical extract and desoxycorticosterone produce no change. 
These observations suggested to the authors that in sprue the nervous apparatus 
of the small intestine fails to liberate active acetylcholine. 

In experiments on animals Martin and his collaborators *°* made a study of the 
influence of single and multiple B complex deficiencies on the motility of the gastro- 
intestinal tract. Various combinations of dietary deficiencies were produced, in 
which one or another component of the B complex was omitted. The authors 
were convinced from their results that both inositol and pantothenic acid are asso- 
ciated with the maintenance of normal gastrointestinal motor function. The striking 
similarity of their deficiencies in their effect on the digestive tract suggested an 
interdependence of the two. A deficiency of either resulted in increased gastric 
emptying time with pylorospasm, marked segmentation of both small and large 
intestine, general hypertonicity and hypomotility, alternation of ribbonlike segments 
with dilated loops, frequent formation of gas, and fluid levels. 

The factors concerned in the so-called deficiency pattern noted by roentgenol- 
ogists in the small intestine is discussed by Sussman and Wachtel.*°* They make 
the important point that edema and infiltration of the submucosa, atrophy of the 
mucosa, muscular damage, and neural degeneration, modified at times by abnormal 
intestinal content and by unusual hormonal or nervous stimuli, individually are 
sufficient to produce this deficiency pattern. With some diseases, such as granu- 
lomatous jejunoileitis and allergic enteritis, there is no reason to suspect that any 
other factors are operating. In nutritional deficiency, a primary disturbance in the 
tissues may be produced by the deficiency itself, which seems to be related to the lack 
of certain vitamin B components. Goiden, in discussing this article, insists on 
the importance of considering that the common denominator in all of these con- 
ditions is a pathologic or physiologic disturbance within the intestinal wall. Some 
of the possible contributing factors have been presented. 
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The results of experiments bearing on the absorption of ascorbic acid from the 
upper part of the small intestine are fully described by Nicholson and Chornock.*™* 
Using intubation methods, these observers established the fact that if one estimates 
the absorbing power of the entire small intestine for this vitamin, from the figures 
obtained in their experiments (for a 45 cm. segment over one hour) it is obvious 
that 20 to 40 Gm. can be taken up within twenty-four hours. They remark that no 
exact data are available on the rapidity of the flow that would be necessary to pre- 
vent the minimal required uptake of ascorbic acid from intestinal contents containing 
an average concentration of the substance, but it seems probable that a diarrhea 
capable of producing scurvy would have to be of great intensity. The importance 
of tissue reserves of ascorbic acid in the healing of wounds is discussed by Lund,*** 
with particular reference to gastrointestinal surgery. A total of forty-eight gastric 
operations were done on 43 patients. Few showed evidence of ascorbic acid satura- 
tion before treatment. Few had had a normal intake or plasma level of ascorbic 
acid, a normal concentration of ascorbic acid in the white blood cells or a normal 
reserve. In a few, the ascorbic acid reserve was so low that the condition could 
almost be called scurvy. The greatest number had from 20 to 50 per cent of the 
normal reserve. When nonradical operations were performed, there were more 
complications and deaths in patients with low ascorbic reserves than in those with 
high. Although the conclusions are based on inadequate statistical data, there 
can be little doubt that the emphasis placed by Lund on adequate immediate pre- 
operative and postoperative vitamin therapy is important, with particular reference 
to wound healing and tissue repair. 

Papillary atrophy of the tongue has been commonly recognized for a long time 
as resulting from dietary deficiency. That the occurrence of oral leukoplakia 
can be attributed to similar factors is less commonly accepted. The study of Abels 
and his associates *°* is therefore of interest. Fifty patients with lesions of leuko- 
plakia of the mouth were examined carefully from the point of view of dietary 
deficiency, and subsequent therapy with brewers’ yeast was instituted. There was 
an occasional complete remission of the leukoplakia lesions in patients thus treated, 
which suggested that a relationship between such lesions and inadequate intake of 
certain dietary factors present in yeast is an important one. The oral lesions were 
found, as might have been expected, in varying conditions involving the gastro- 
intestinal tract and the liver. 

Amino Acids.—An important consideration in the treatment of disease of the 
digestive tract is the maintenance or restoration of nitrogen equilibrium. The most 
important contribution has been the use of amino acid preparations by various 
routes. Elman, in particular, by his preparations of hydrolyzed casein, has made 
such therapeutic measures feasible. In his earlier work *°? he and his associates 
demonstrated the safety with which dextrose solutions containing a mixture of amino 
acids can be administered to human patients in amounts averaging from 8 to 12 Gm. 
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of the amino acids per hour. In a recent article “°° he presents a brief and prelimi- 
nary report concerning the use of hydrolyzed casein orally or by enterostomy tube 
for a variety of surgical patients. The observations were divided into three groups. 
In the first group, patients were studied in whom whole protein by mouth seemed 
to be inadequately digested, presumably because of nutritional edema of the gastro- 
intestinal tract. Hypoproteinemia was severe in all these patients, and external 
edema was often visible. Persistent diarrhea indicated clearly the failure of normal 
digestion and absorption. A second group consisted of patients who could be fed 
only through a tube emptying directly into the jejunum. Finally, a third group 
of patients was studied, by whom especially large amounts of protein nourishment 
- were needed in order to correct nutritional deficiency as rapidly as possible. The 
results of this study showed that absorption and utilization occur under circum- 
stances in which whole protein is ineffective. The use of the hydrolyzed casein 
seemed to permit the assimilation of much larger daily amounts of protein nourish- 
ment than is possible when the whole protein is given. Besides the surgical 
patients already mentioned, the author believes that other patients would probably 
also be benefited by this treatment, such as those with hypermobility of the gastro- 
intestinal tract due to many other conditions and those with pancreatic or other 
enzymic deficiency, in which protein is not normally digested and absorbed. 

The value of parenteral nitrogen nutrition by means of casein digest was studied 
by Brunschwig, Clark, and Corbin.*°® Determinations of nitrogen balance in 41 
patients subjected to a variety of major surgical procedures revealed a net loss of 
nitrogen for the first 10 day period which varied widely, from 3.8 Gm. to 175.8 Gm., 
in 36 patients. This loss of nitrogen was obviously due to the restricted ingestion of 
food combined with the physiologic disturbances accompanying a major surgical 
operation. The intravenous administration of casein digest in proper proportion 
with dextrose is effective in-reducing or even preventing postoperative net loss of 
nitrogen and, as is now becoming generally recognized, constitutes a most important 
postoperative therapeutic measure. 

As pointed out by Shohl,*?® great progress has been made in the treatment of 
acute gastrointestinal disturbances in infants in the last few decades, but an 
unsolved problem is the provision of adequate amounts of nitrogen essential for 
normal nutrition. Twenty infants too ill for outpatient treatment were treated 
by intravenous or oral administration of casein hydrolysate. The infants were 
suffering from prolonged vomiting or diarrhea and fever, which led to dehydration 
and sometimes acidosis of a grade requiring parenteral fluid therapy and with- 
holding of fluid by mouth. They varied in age from 2 weeks to 8 months. These 
infants were able to retain nitrogen when given in adequate amounts in the form 
of casein hydrolysate, either intravenously or orally or both. Positive nitrogen 
balances were obtained when the nitrogen intake was 0.35 Gm. per kilogram of body 
weight per day. Retentions of nitrogen were greater when intakes were greater, 
and were as large as those reported for well infants. 

The minimum maintenance requirement of an enzymic casein hydrolysate was 
studied by Mueller, Fickas and Cox.*'? In general, the published work along this 
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line has indicated that the adult maintenance requirement of protein is between 
0.5 and 0.7 Gm. per kilogram of body weight. The authors’ experiments were 
carried out on 4 normal, active, healthy men. The studies of nitrogen balance 
on these subjects showed that the minimum requirement of an enzymic casein 
hydrolysate for maintenance is between 0.4 and 0.7 Gm. per kilogram of body 
weight, which indicates its approximate equivalence with intact protein for 
maintenance. Larger quantities of amino acids are obviously required in the face 
of additional needs for protein, such as are encountered in various medical and 
surgical conditions. To badly depleted patients Landesman and Weinstein ** 
administered as much as 50 to 100 Gm. daily by the intravenous route, with added 
sodium chloride, vitamins and dextrose in sufficient amounts to bring the caloric 
intake to between 1,200 and 2,000 calories. Such solutions were administered 
slowly, 2 to 4 cc. per minute, and the only reaction causing concern was the 
occasional development of phlebitis. 

That the solutions may be administered at a much greater rate of speed without 
untoward results is indicated in a report of Gardner and Trent.*** These authors 
gave a liter of 3 per cent amino acid solution intravenously in an average injection 
time of twenty minutes. Two such injections were given daily to adults and 
included dextrose, vitamins and sodium chloride in addition to the amino acids. 


Allergy.—The permeability of the gastrointestinal mucosa to allergens is worthy 
of critical and intensive study. One such study has been made by Hartley,*** who 
tested the permeability of the gastrointestinal mucosa of guinea pigs to crystalline 
egg albumin. All of 21 animals given a single feeding of crystalline egg albumin 
acquired circulating antibodies to approximately the same average titer as after 
parenteral injection of the same material. An important percentage of the animals 
showed signs of anaphylaxis after subsequent feedings of the antibodies. Curiously, 
the incidence of anaphylactic shock was higher in scorbutic animals than in those 
fed supplements of vitamin C. The possibility that ingested egg albumin might be 
localized by the antibodies in the gastrointestinal mucosa, and thus prevented from 
reaching the general antibody-forming organs, is discussed. 

Alimentary idiosyncrasies may lead to any one of the different manifestations 
of the allergic reaction. Hanhart **® has made a thorough study of familial histories 
in selected cases. He cites the example of a family in which all members for three 
generations reacted with violent vomiting to a single, but different, article of food. 
On the other hand, exclusive alimentary idiosyncrasies limited to one food may be 
encountered in various generations of a family without giving rise to definite types 
of reactions. The symptoms caused by alimentary idiosyncrasy, he believes, are 
observed in the alimentary tract (enteral allergy), usually as secretory or motor 
disturbances. . Genuine pathologic change in the tissues, such as ulceration, is rarely 
found in cases of enteral allergy. 

That allergic disorders may simulate acute abdominal conditions is illustrated by 
Derbes and Bruno,*** who describe attacks of serious abdominal pain with gen- 
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eralized abdominal rigidity and fever following injections of antitoxin. In 1 instance 
it was not until twelve hours later that an urticarial rash associated with severe 
itching appeared and clarified the diagnosis. 

The association of gastrointestinal allergy with the celiac syndrome has been 
studied by McKhann and his associates.**7 These authors have noted in recent 
studies that there may be an associated gastrointestinal allergy in certain cases of 
celiac disease. Whether the allergic disturbances are secondary to changes in absorp- 
tion dependent on the celiac syndrome or whether the sensitization to food precedes 
and is responsible for the symptoms of celiac disease is not clear. The added 
observation that absorption from the gastrointestinal tract of a fat-soluble substance 
(vitamin A) may be impaired under conditions known to be due to allergy but in 
which gastrointestinal symptoms are minimal suggests that degrees of impairment 
of absorption may occur on an allergic basis and that gastrointestinal allergy may 
bear a causal relationship to the celiac syndrome. 

One of the dangers of dietary limitation based on allergic disturbances is brought 
out in a report by Reed and his associates.*** A case is reported in detail of a patient 
with a history of severe, acquired food allergy beginning at the age of 32. Dietary 
eliminations led to the subsidence of all symptoms and to fairly good health for nine 
years, at the end of which time an extreme nutritional enteritis was found in associa- 
tion with deficiency of vitamins, especially of vitamin B,. 


Miscellaneous Gastrointestinal Conditions.—Because of its rarity, instances of 
intestinal lipodystrophy (Whipple’s disease) are worthy of mention. Two cases are 
reported by Pearse **® and by Apperly and Copley.**° The disease is characterized 
anatomically by deposits of fat and fatty acids in the intestinal and mesenteric 
lymphatic tissues. The majority of patients complain of early postprandial dis- 
comfort and gaseous distention and have a history of polyarthritis. Later there is 
diarrhea or steatorrhea, often with blood, with severe wasting and loss of weight. 
Roentgenograms of the gastrointestinal tract are not diagnostic. At autopsy the 
intestinal mucosa is seen to be largely replaced by “foam” cells, with added gross 
enlargement of the mesenteric lymph nodes by similar cellular infiltration. There 
is no interference with fat splitting, as determined by studies of the stools. Pearse 
presents data which suggest that the abnormal digestion of fat present in the disease 
is due to a fault in bile salt metabolism. This view was strengthened by the clinical 
response of his patient to administration of bile salts. 

Abdominal emergencies secondary to vascular disease within the peritoneal 
cavity frequently offer diagnostic difficulties. A review of the literature on mesen- 
teric vascular occlusion is therefore of interest. This is presented by Giamarino 
and Jaffe,*** who offer a classification based on arterial and venous lesions, the 
former being due to embolism or thrombosis and the latter almost always due to 
thrombosis, usually associated with infection in the abdominal organs which are 
tributary to the portal vein. The article gives no new information, but presents 
the material in an orderly and sequential manner. 
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Unusual vascular diseases within the abdomen are discussed by Kimball and 
his associates.*** Forty cases, including instances of aneurysm of the abdominal 
aorta (atherosclerotic, dissecting and syphilitic), aneurysm of the splenic artery and 
occlusion of the aorta, the superior and inferior mesenteric arteries, the splenic and 
left gastric arteries, the inferior vena cava and the iliac, portal and splenic veins, 
are of extreme interest. Periarteritis nodosa and malignant hypertension are also 
discussed. All of the patients presented symptoms and signs pointing to intra- 
abdominal disease and for this reason are of particular interest to the clinician. 

A rare case of severe gastrointestinal hemorrhage is that reported by Gordon- 
Taylor.*** After several sharp attacks of hematemesis, his patient was operated 
on with a preoperative diagnosis of perforated peptic ulcer. At operation the liver, 
gallbladder and pylorus were found to be bound together in a pulsating mass. An 
aneurysm in the hepatic arterial system was suspected. Autopsy revealed such 
an aneurysm, at the junction of the cystic artery and the bifurcation of the 
hepatic artery. 

Therapeutic damage to the lower part of the intestinal tract is well recognized 
as caused by various measures, the most important of which is irradiation of the 
uterus and adnexa. An important contribution to this subject is provided by 
Aldridge,*** who studied the end-results of irradiation in 189 cases of cancer of the 
corpus and cervix of the uterus. In 16.9 per cent of the entire number, or 1 of every 
6, some type of proved injury to the intestine developed. This was more frequently 
encountered after irradiation for cancer of the cervix than after that for cancer 
of the body of the uterus. Wigby **° offers adequate confirmation of these figures 
in his report on 77 patients given radiation treatment for cancer of the cervix. 
Fifty-five per cent of this series had intestinal reactions varying from slight diarrhea 
to formation of stricture. The reaction was severe enough in 6 cases to demand 
colostomy. The description of an autopsy is included in his article, in which the 
evidence suggested that fibrosis sufficient to obstruct the ureters may occur as a 
result of radiation treatment. In patients suffering from second and third degree 
reactions occasional bleeding from the rectum may never entirely disappear. Svien 
and Dixon *** report an enterovaginal fistula resulting from heavy intravaginal 
irradiation by radium. 

Although not commonly encountered, serious rectal irritation may possibly occur 
after the rectal administration of tribromoethanol (avertin). Maloney **’ inves- 
tigated the results of the rectal administration of solution of tribromoethanol (in 
amylene hydrate) in rabbits and noted that delayed death of these animals was 
caused by rectal inflammation, ulceration and sometimes perforation. 

New or unusual diagnostic procedures are worthy of brief comment, if for no 
other reason than to excite interest in the value of any given maneuver. Good- 
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man *® presents a preliminary report on an improved method of measuring the 
potential difference across the human gastric membrane and its clinical significance. 
The apparatus used for the determination of the potential is fairly elaborate, and in 
the method the electrode system makes no direct contact with the skin or stomach. 
A standard test was evolved, using the potential difference response to milk as the 
central control measurement. While no conclusive deductions were reached, the 
method appears useful, to the author’s mind, in differentiating gastric ulcers from 
other gastric lesions, particularly early lesions. There can be little doubt that any 
measure calculated to increase the possibility of early diagnosis of gastric cancer is 
worthy of consideration, but one must be rather skeptical that such a method would 
prove superior to careful roentgenography and gastroscopy in suspected cases. 

Yodice **® describes a maneuver which serves to establish the differential diag- 
nosis between muscular contraction from peritoneal reactions and that due to other 
causes. The patient is placed in the dorsal decubital position, with the thighs 
abducted and flexed to 90 degrees. The index and middle fingers are introduced 
into the rectum when with the left hand the abdomen is palpated at the site of the 
muscular contraction. If at the moment the anal sphincter is dilated the muscular 
contraction of the abdomen does not disappear, it may be concluded that the rigidity 
is due to peritoneal irritation. If the muscular spasm disappears with this maneuver, 
the author believes that the contraction is due to pain of a colicky type, for which 
an emergency surgical procedure is not required. He believes that it helps to estab- 
lish a differential diagnosis in cases of severe voluntary spasm, “phantom” tumor 
and the like. 

A possible means of learning peritoneoscopy without gaining experience on living 
subjects is suggested by Chaffee,**° who performed this maneuver on 100 bodies 
within an average time of eight hours after death. Adequate observations were 
possible and revealed the type of information to be gained as well as the limitations 
of peritoneoscopy. The author’s suggestion that such a procedure be utilized as a 
means of acquiring facility in the use of the peritoneoscope seems reasonable. The 
results of the examinations made are of some interest, inasmuch as intra-abdominal 
pathologic conditions were correctly diagnosed 90 times. 

Advances in roentgenologic technic and comments on all important contributions 
to the recent literature on this subject are beyond the scope of this article. A com- 
plete clinical and roentgenologic review for the year has been prepared by Feld- 
man *** with particular reference to diseases of the digestive tract ; one hundred and 
eighty-three references are included. In addition to articles already cited in the 
preceding pages, two articles are chosen for comment. One by Johnstone ** is of 
interest. He attempts to differentiate between a true pyloric stenosis and pyloric 
spasm by roentgenologic observation. With the patient in the supine position and 
the left side slightly raised, and with a kilovoltage slightly lower than that normally 
employed for examinations following barium sulfate meals, a shadow representing 
the thickness of the gastric wall along the greater curvature can be defined in all 
cases of hypertrophy. If the soft tissue shadows measure over 4 mm., hypertrophy 
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should be considered likely; if over 5 mm., it is certainly present. In the differ- 
entiation between pyloric stenosis and pyloric spasm, the author considers that the 
presence of a thick gastric wall is overwhelmingly in favor of true stenosis. If the 
issue is between duodenal ulcer and pyloric cancer causing obstruction, the thick 
gastric wall favors the benign lesion. Such observations are extremely important 
if confirmed by other investigators. 

A point of medicolegal importance is that presented by Dillon.*** The presence 
of air in the digestive tract of a newborn infant can serve as proof of extrauterine 
respiration and hence as proof that the infant was born alive. The roentgen exam- 
ination of a stillborn fetus at any time in its uterine life never reveals any traces 
of air in the digestive tract. Correctly made roentgenograms of dead fetuses that 
had been breathing, even for a very short time, always disclose the presence of air 
in the stomach or intestine and constitute evidence that the author thinks is incon- 
trovertible as a test of extrauterine life. If this is true, it is of particular importance, 
because the roentgenogram will have the value of a permanent document. 

Specific Infections and Chemotherapy.—tThe increasing incidence of bacillary 
dysentery and the importance of this specific infection is becoming rapidly apparent. 
The significance of this disease is apparent when one considers the aggregation of 
great numbers of men in military centers and in various communities. Silverman 
and Friedrichs *** indicate the wide distribution in this country and suggest that it 
has become endemic in many states in the union, northern as well as southern. 
Possible complications, such as arthritis and myocarditis, are discussed in detail. 

The wartime diarrheas are considered in full by Manson-Bahr,*** who gives a 
detailed description of the various forms of bacterial dysentery and amebic dysentery, 
with notes on incidence, epidemic infestations and treatment, based on his wide 
experience in the tropics. 

A carefully prepared study of a rural epidemic of Shiga dysentery is given by 
Caudill and his associates,*** with a mortality rate of 10.3 per cent. This report 
of a small epidemic is presented in such a way as to illustrate the modes of contact 
and spread and the preventive measures indicated. 

The persistence of dysentery infection and the development of chronic dysentery 
due to Shiga and Flexner infection in the northern part of the world is reported by 
Neyman *** on the basis of careful studies of 751 patients. He stresses the necessity 
for careful bacteriologic examination of feces, and in discussing the transition from 
acute dysentery to the chronic form he lists the nature and course of the acute 
process, the patient’s constitution and any chronic gastrointestinal disease preceding 
the acute dysentery as factors concerned in such transition. 

The experience with infectious diarrhea in an Australian hospital in the Middle 
East is described by Hone and his associates.*** Some 300 patients were seen, and 
although Shigella was encountered in only 13 cases and the disease was relatively 
mild with no fatalities, the average stay in the hospital was one month. Such a 
precautionary measure was taken primarily to detect carriers, if possible, and to 
provide complete convalescence. 
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The nature of the intestinal lesion in bacillary dysentery in its earliest stages 
was studied by Penner and Bernheim.**® Following the intravenous administration 
of Shiga toxin, the authors noted general changes in the blood and local lesions in 
the bowel. There were rapid development of hemoconcentration and great diminu- 
tion in blood volume (as much as 30 per cent), with an accompanying circulatory 
state as a result of which there occurred a compensatory vasoconstriction in the 
duodenum of the dog and the cecum of the rabbit. The toxin had no direct effect 
on the intestinal mucosa when .brought into contact therewith, but its absorption 
through the mucosa led to the appearance of a lesion in the duodenum of the dog 
which the authors believe was the end result of a prolonged and pronounced 
’ homeostatic vasoconstriction. 

Brulé **° observed disturbances in the sodium and potassium metabolism in 
severe bacillary dysentery and noted that the ratios of sodium to chlorine and of 
sodium to potassium in the urine are considerably reduced during the acute stages 
of the disease. He was unable to determine why in certain cases chlorine appears 
to be eliminated in the urine in combination with potassium but not with sodium. 
This phenomenon is observed in patients with extreme loss of muscular power. 
Brulé assumes as a working hypothesis that in certain cachexias potassium is no 
longer fixed normally in the tissues and muscles and thus is excreted in excess in the 
urine, whereas the amount of sodium diminishes. 

A certain measure of the seriousness of the disease, or of any acute or chronic 
gastroenteritis, is reflected in the excretion of creatine in the urine, large amounts 
being found in patients showing extreme wasting, as shown by Schneider.** 

A complete résumé of the bacteriologic, epidemiologic, immunologic and chemo- 
therapeutic aspects of bacillary dysentery is to be found in a pair of articles by 
Neter.**? He discusses infections by the Shiga, Flexner, Sonne, Schmitz and 
Newcastle varieties of the dysentery bacillus, with particular attention to stool 
culture, bacteriophage and serologic study. He gives the mortality of the disease 
in this country as about 5 per cent. The carrier problem is discussed from the 
point of view of diagnosis and treatment. He agrees with other authors in the belief 
that chemotherapy seems to be preferable to serum therapy, a conclusion that by 
now is rather generally accepted. The value of bacteriophage therapy is discussed, 
but largely on the basis of reports from the literature. 

By now it is well established that at least as far as certain strains are concerned 
the use of sulfonamide compounds is of real value in the treatment of the various 
types of bacillary dysentery. That some strains of Shigella are more resistant to 
sulfonamide compounds than others is indicated in a report by Cooper and Keller,*** 
who point out individual differences, for example, in the reaction to sulfapyrazine 
and sulfacetamide, on the basis of in vitro experiments. 

A well observed and well controlled epidemic of Sonne dysentery is reported by 
Yannet and his associates.*** Of the 44 patients with clinical dysentery, 17 were 
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treated routinely, and 27 were given sulfathiazole in addition to routine treatment. 
The use of the drug was associated with a more rapid clinical recovery than was 
noted in the control group. However, in the group given sulfathiazole there was 
a significant prolongation of the time required before the rectal cultures became 
consistently negative, and there were relapses at varying intervals, a complication 
that did not occur in the control group. These authors conclude that the routine 
use of sulfathiazole in institutional epidemics is not desirable. In their cases 
positive cultures reappeared as late as three weeks after the cessation of treatment. 
They advise continued isolation for at least this period before negative stool 
cultures are considered significant. 

The oral administration of sulfaguanidine daily for six days to monkeys ** did 
not shorten the course of the disease produced in an isolated segment of the colon, 
presumably because of inadequate absorption of the drug. Hardy and his asso- 
ciates **® studied the possible value of sulfaguanidine in the control of Shigella 
dysenteriae infection among the inmates of a hospital for persons with mental 
disease. After five days of treatment with the drug, the number of positive cultures 
and of infected persons was reduced by more than 50 per cent. After three days 
of treatment, those infected on admission to the study were almost free of infection. 
The dose of the drug was no less than 0.3 Gm. per kilogram of body weight daily 
for at least four days. 

In the British Air Force personnel in the Middle East, 60 patients with mild 
bacillary dysentery were treated by Paulley *** with saline laxatives, supplemented 
later with sulfaguanidine. The average stay in the hospital was fourteen and 
six-tenths days. For nearly 100 patients treated with sulfaguanidine or sulfa- 
pyridine alone the average period in bed was between four and five days. In an 
outbreak of severe Shiga dysentery, the average periods in bed were five and 
seven-tenths days for patients treated with sulfapyridine and eight days for patients 
treated with sulfaguanidine. He stresses the point, made by others, that admin- 
istration of a sulfonamide compound should begin early in the acute phase, before 
the disease has spread or become chronic. 

In a small selected garrison of the United States Army an undue prevalence 
of diarrhea was noted. An investigation by Cornell and his associates *** showed 
that of 97 men 34 were found to have positive cultures for Shigella paradysenteriae, 
Flexner and “W.” All were treated with sulfaguanidine (5 Gm. doses three 
times a day for three days). A second course was given to all whose cultures did 
not become negative after the first course. In the succeeding six months, five more 
surveys were made; no more positive cultures were found, and no more men were 
hospitalized from this unit because of diarrhea. 
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Among 77 patients with bacillary dysentery selected for treatment in a general 
hospital in the Middle East by Brewer,**® complete cure was obtained following 
the use of sulfaguanidine in 73 per cent of those with the acute form and in 55 per 
cent of those with the chronic form. Toxic symptoms occurred in only 9 of 51 
patients with chronic dysentery, and there were none in those with acute dysentery. 
A report on bacillary dysentery in the Middle East by Fairley and Boyd **° empha- 
sizes the mildness of the dysentery that was encountered, even with Shiga 
infections. The general mortality rate has been low and the incidence much less 
than in the last war. Nevertheless, bacillary dysentery continues to cause great 
wastage in man power, especially as the period of hospitalization averages three 
or four weeks. Shiga dysentery accounted for about 10 per cent of all cases seen in 
the Middle East, and the most common organism was Shigella Flexner II. 

One approach to the carrier problem was by careful sigmoidoscopic examina- 
tions. In certain cases of chronic Shiga dysentery, ulcers surrounded by normal- 
looking mucous membrane were found to contain Shiga bacilli six months after 
the original attack. From a military point of view, any person who had colicky 
pain followed by fever and diarrhea with loose stools containing flakes of mucus or 
mucus and blood was regarded at once as having bacillary dysentery and sent away 
without delay. Although most of the attacks were mild, death occurred in thirty- 
two hours in 1 instance at least. As already mentioned, serum treatment was 
disappointing. It relieved toxic features, but its benefit was rarely more than 
temporary. Sulfaguanidine was used in more than 500 cases, care being taken to 
combat dehydration. Except for a few instances of headache, nausea or rash, there 
were no toxic reactions to the drug. Sulfasuxidine and sulfamethazine were being 
used experimentally. 

The effect of adequate treatment with sulfaguanidine, with comparison with 
control cases, is reported on by Opper and Hale,*** who describe two outbreaks 
of bacillary dysentery, one in 1939-1940 and the other in 1941-1942. In the first 
outbreak, no chemotherapy was employed, and in this group over half the patients 
maintained their infectivity for one month or longer. In the second outbreak, nearly 
90 per cent of the patients involved had negative stool cultures forthe dysentery 
bacillus for an average period of one hundred and five days following the admin- 
istration of sulfaguanidine. The appearance of Shigella of Flexner in the stools 
of 4 patients after a first course of treatment indicated the necessity for continued 
laboratory examinations. 

Poth and his collaborators *** have continued their work on succinylsulfathiazole 
(sulfasuxidine), with particular attention to bacillary dysentery. Ten patients for 
whom the diagnosis was confirmed bacteriologically were given full doses of sulfa- 
suxidine. The length of treatment varied from two to seventeen days. There 
were no failures and no deaths. The authors consider it especially significant that 
the response to this drug was immediate although the disease had been present 
for as long as three months before treatment had been undertaken. Smyth and 
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his associates,*®** on the basis of control observations in an institution where there 
was an epidemic of bacillary dysentery, conclude that sulfasuxidine was as effective 
as sulfaguanidine as a therapeutic agent and preferable because of the lack of 
untoward reactions. They have observed that doses twice the amount ordinarily 
employed (0.25 Gm. per kilogram of body weight) could be administered safely, 
and they suggest that twice the amount of the original dose be given if fever and 
diarrhea are not controlled after three days of therapy with smaller doses. 

The use of bacteriophage in the treatment of bacillary dysentery receives com- 
ment from various investigators. Compton,*** like Russian observers, believes 
that bacteriophage therapy is effective and valuable. This conclusion is based on a 
statistical examination of mortality rates resulting from bacillary dysentery in 
Alexandria. A more recent Russian report, by Yermoleva,*** records the favorable 
results associated with the use of small amounts of sulfapyridine during bacteri- 
ophage treatment. It is quite possible that the more recent intensive use of sulfon- 
amide derivatives will eventually be adopted on the basis of reports like the 
preceding ones. 

Commenting on experiences in two outbreaks of dysentery in army camps in 
Germany, D6tzer and Schuller *** also comment on the value of bacteriophage 
therapy for persons infected by Shigella of Flexner. Rivanol proved effective 
in treatment of bacillus carriers. A possible point of importance was noted in the 
impression of these authors that resistance to the organisms was influenced by an 
adequate vitamin content of the food and that this factor was probably of great 
importance in a favorable outcome. This report is of interest as recording an 
excellent epidemiologic study in an army camp. 

Gatewood,**’ in commenting on the treatment of intestinal disorders in military 
forces, discusses the various forms of therapy and stresses one point which is 
important, because of the variety of the drugs used in the treatment of various 
forms of disease to which soldiers may be exposed. He insists emphatically on the 
necessity for careful and accurate recording of all medication given, which record 
should always go with the patient when he is transferred from one hospital 
to another. 

The prophylactic use of sulfaguanidine has been mentioned before but deserves 
comment. Scott *** discusses the handling of an incipient epidemic of Sonne 
dysentery in a school for mentally defective children. After 2 cases had developed 
and segregation and other methods of treatment had failed, the prophylactic use 
of sulfaguanidine was tried, being given to all well children and personnel in the 
building. The epidemic was stopped abruptly. The dosage for each subject, adult 
or child, was 0.5 Gm. three times a day by mouth. No toxic signs were noted. 
Experimental evidence confirming the prophylactic value of sulfaguanidine therapy 
and possibly the use of other sulfonamide derivatives is available in several reports. 
Bloomfield and Lew,*®® in studying the problem of ulcerative cecitis of rats, noted 
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that the young of rats which received 0.5 per cent sulfaguanidine in their food 
during pregnancy and lactation only occasionally acquired the disease, whereas 
three fourths of the young of untreated mothers acquired it. The young of treated 
mothers raised in the same cages with the young of untreated mothers had cecitis 
much more frequently than if segregated, but a high degree of resistance is still 
demonstrable. In a maternity hospital in Edinburgh, Scotland, Henderson *® noted 
the incidence of gastroenteritis in a totai of 102 infants over a three year period. 
Fifty-two infants were mature, and 52 were premature. In the latter group, the 
incidence was very much higher. For 72 untreated patients in the years 1940 
to 1942, the mortality rate was over 70 per cent. Of 30 patients treated in 1942 
with sulfaguanidine, 90 per cent recovered, and this rate would have been even 
better had it not been for the fact that 19 of the 30 were premature infants. 

The possible value of calcium therapy for bacillary dysentery was studied with 
particular reference to children and infants by Block and Tarnowski.*** Apparently 
complete healing and a reduction in mortality from 6 to 2 per cent were observed 
in the patients receiving calcium (gluconic acid salts) parenterally and orally. The 
effects of calcium salts in reducing abnormal motor activity are well known, but it 
is dubious whether such a therapeutic procedure offers anything comparable to the 
results to be obtained by the use of one of the sulfonamide compounds. 

In 1941, Tudor found sulfathiazole and sulfaguanidine satisfactory in the treat- 
ment of infantile diarrhea, with sulfathiazole apparently more effective in the 
parenteral types (secondary to infection elsewhere, usually in the upper respiratory 
tract). In the present report 4 the effects of sulfadiazine are compared with 
results obtained by one of its isomers, sulfapyrazine. Both drugs seemed to be 
equally effective. 

Forty-six children suffering with infectious diarrhea were treated by the use of 
sulfathiazole. Rubens and his associates *** found that a diminution of stay in the 
hospital and more rapid relief of symptoms were obtained in those instances in 
which stool cultures were positive for Salmonella organisms. 

Another example of the prophylactic value of sulfaguanidine therapy is found 
in a report by Lucchesi and Gildersleeve.*** Forty-five patients intimately exposed 
in an outbreak of bacillary dysentery were given a prophylactic dose of the drug. 
None of these patients contracted the disease. 

The effect of therapy with sulfonamide compounds on the bacterial flora of the 
bowel has been studied by various investigators and has been previously reported. 
Coliform organisms are usually affected and are diminished in number or disappear 
from the intestinal flora, only to be replaced by other organisms of the gram-negative 
type. As a complete intestinal antiseptic, therefore, the drugs still leave much to be 
desired, a point already noted by Poth and many others and demonstrated, for 
example, in a recent report by Vieta and Stevenson *®* in relation to sulfa- 
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guanidine. The rather striking effect on coliform organisms following the use 
of succinylsulfathiazole, with particular reference to colonic surgery, has been 
stressed by Poth and Knotts.*® 

A report corroborating previous studies as to the favorable effect ot sodium 
sulfanilylsulfanilate in cases of lymphogranuloma venereum is presented by Levy 
and his colleagues.**’ One hundred and eighteen patients were treated, with dis- 
appearance of local symptoms, regeneration of mucosa and a diminution of edema 
and infiltration around the rectal strictures. Prolonged administration is necessary. 

A large number of papers are concerned with the intraperitoneal administration 
of one or another of the sulfonamide derivatives. Their use in this fashion is now 
practiced widely in the treatment and prevention of infection, particularly of the 
peritoneal cavity. Depending on the derivative used, the absorption from the 
peritoneal cavity varies. Pearl and Rickles *°* found in rats that sulfathiazole was 
more rapidly absorbed from an infected peritoneum than from a normal one. 
Tashiro and his associates *® noted in rabbits that a maximum absorption of sulf- 
anilamide crystals took place in four hours but that an extremely high concentration 
was maintained intraperitoneally until the maximum blood concentration was 
reached. In a patient with pneumococcic peritonitis, sulfathiazole administered 
orally and parenterally was found by Slobody and his associates **° to produce a 
good response. The patient responded well clinically to the oral administration of 
the drug, but the peritoneal fluid became sterile only after intraperitoneal instilla- 
tion. The possible dangers from intraperitoneal sulfanilamide therapy should include 
the occurrence of hepatic damage. Hudson and Smith *™* report 1 patient with evi- 
dence of jaundice in a large group of patients given such treatment, although Jack- 
son and Coller **? previously had noted the frequency with which jaundice was 
associated with intraperitoneal injection of sulfanilamide in conjunction with oral 
administration of this drug. The actual distribution of the drug in the peritoneal 
cavity and the coexistence of minor degrees of hepatic damage undoubtedly may 
act as conditioning factors in this complication. 

Poth and Bravo Ferandez,*** on the basis of careful experiments on dogs, have 
demonstrated the effectiveness of intraperitoneal use of sulfathiazole and suggest that 
a suspension of the drug may be more suitable than the dry powder for intraperitoneal 
administration and that repeated injections may be advisable in cases of generalized 
peritonitis. Ambrose and his associates *** are in accord with this view and believe 
that associated oral therapy is advisable. 
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Walter and Cole,‘"® on the basis of observations on a large number of dogs, 
conclude that sulfadiazine is superior to sulfanilamide in the prevention of infection 
of wounds following administration by the intraperitoneal route. Their studies 
revealed a much more persistent blood level with sulfadiazine than with sulfanil- 
amide. In cases of traumatic peritonitis, Gilchrist and his associates *** believe 
that intravenous administration of sodium sulfathiazole is more advantageous. 
They state that fifteen minutes after its injection the effective sulfathiazole level 
in the peritoneum will approach that in the blood. Therapeutic concentration in the 
peritoneal fluid, they say, will be maintained for four to six hours. 

The necessity for care in the distribution of intraperitoneally applied sulfon- 
amide compounds is stressed by Crutcher and his associates.*7? In experiments on 
dogs the effect of sulfanilamide, sulfathiazole and sulfadiazine on the peritoneum 
was noted. All the drugs may produce adhesions within the peritoneal cavity 
under certain conditions and are apt to become walled off as a foreign body and be 
absorbed slowly. Sulfadiazine was absorbed more slowly than the other two drugs 
from the peritoneal cavity and produced greater local reactions. The authors 
advocate the administration of the drugs in a suspension of sterile water or saline 
solution. Laird and Stavern,‘7* on the basis of animal experiments, have found 
that sodium sulfathiazole should not be used intraperitoneally because of severe 
local reactions. 

The possible beneficial effects of vaccines and irradiation in the prevention or 
treatment of peritonitis following operation is discussed by Dixon and his asso- 
ciates 47° and by Rigos *®° respectively. Such methods are worthy of study, but, in 
view of the favorable results attendant on therapy with sulfonamide compounds, 
they presumably have less to offer. 

Food poisoning is frequently due to staphylococci and fecal streptococci. In 
studying the response of intestinal muscle of rabbits to the enterotoxin extracted 
from strains of staphylococci cultured from food known to have produced attacks 
of food poisoning, Richmond and Reed and their associates Shaughnessy and 
Michael *** found that the tonicity of smooth muscle was predominantly increased. 
This increased tonicity may be comparable to clinical enterospasm, to which much 
of the gastrointestinal pain experienced in food poisoning may be attributed. Their 
experiments confirm earlier ones showing that the enterotoxin need not be absorbed 
through the intestinal mucosa to produce its effect on the smooth muscle of the 
gastrointestinal tract. The effect is probably that of a nonspecific irritant. 
Streptococcus faecalis has been shown to possess great resistance to sulfonamide 


475. Walter, LeR., and Cole, W. H.: The Intraperitoneal Administration of Sulfadiazine, 
with Special Reference to a Comparative Study with Sulfanilamide, Surg., Gynec. & Obst. 
76:524, 1943. 

476. Gilchrist, R. K.; Straus, F. H.; Hanselman, R.; Draa, C. C.; Lawton, S. E., and 
Freeland, M.: Traumatic Peritonitis: Choice of Routes for the Administration of Sulfon- 
amides, Surg., Gynec. & Obst. 76:689, 1943. 

477. Crutcher, R. R.; Daniel, R. A., Jr., and Billings, F. T.: The Effect of Sulfanil- 
amide, Sulfathiazole and Sulfadiazine upon the Peritoneum, Ann. Surg. 117:677, 1943. 

478. Laird, G. J., and Stavern, H.: Intraperitoneal Use of the Sulfonamides, California 
& West. Med. 56:293, 1942. 

479. Dixon, C. F.; Bargen, J. A., and Tennison, W. J.: Intraperitoneal Injection of 
Vaccine in Prevention of Postoperative Peritonitis, Arch. Surg. 45:507 (Oct.) 1942. 

480. Rigos, F. J.: Roentgenologic Irradiation in Acute Peritonitis and Its Effect on the 
Cells of Normal Peritoneal Fluid in Guinea Pigs, Radiology 39:681, 1942. 

481. Richmond, J. J.; Reed, C. I.; Shaughnessy, H. J., and Michael, V.: The Effect of 
Staphylococcus Enterotoxin on Isolated Rabbit Gut Segments, J. Bact. 44:201, 1942. 




















192 ARCHIVES OF INTERNAL MEDICINE 





compounds and to penicillin. In vitro experiments by Rodaniche and Palmer ** 
showed that tyrothricin, a substance isolated by Dubos (1939), is highly bacterio- 
static and bactericidal against fecal streptococci, but with marked variations in 
different strains. The oral administration of tyrothricin to mice was shown to 
produce inhibition of the growth of streptococci in the intestinal tract. This was 
most readily demonstrated when sulfasuxidine was administered together with 
the tyrothricin. 

Like other observers, Watt and Peterson *** were able to demonstrate no 
therapeutic effect from sulfaguanidine in the treatment of patients with proved 
typhoid. Little effect in vitro was found on typhoid organisms by Cooper and 
Keller,*** using sulfathiazole and sulfaguanidine. Hesser *** suggests, on the basis 
of in vitro experiments, that sodium phentetiothalein in neutral ox bile solution is 
bactericidal for Eberthella typhi in higher dilutions than is sodium iodophthalein. 
Brownlee and Tonkin,**® also on the basis of in vitro experiments, believe that 
sulfanilylbenzamide has definite deleterious effects against the typhoid bacillus. 
Caile #8’ claims successful results for the treatment of paratyphoid carriers with 
sodium iodophthalein. The article is not conclusive, but the method certainly 
warrants careful study. Mice infected with strains of Eberthella typhi in the 
VI phase were almost completely protected by the intravenous use of specific 
bacteriophage, as indicated in a report by Ward.*** It is to be earnestly hoped that 
some form of bacteriophage or chemotherapy may at length be found effective 
in the treatment of patients with typhoid or of typhoid carriers. 

Perforation of tuberculous ulcers of the intestinal tract is not particularly 
common. An impression of its frequency may be gained from an article by 
Lamberti,**® who describes 9 cases observed in a series of 258 cases of intestinal 
lesions. On the basis of what seem to be careful clinical studies of 221 patients 
with pulmonary tuberculosis, Tchertkoff and Green **° believe that a diagnosis 
of intestinal tuberculosis may be made in spite of the absence of any other clinical 
sign or symptom in cases of pulmonary tuberculosis in which there has been fever 
for more than two months. Such a conclusion is of extreme importance if borne 
out by subsequent clinical observations. 
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An unusual type of infection is reported by Thompson and his associates,*®* 
who describe a patient with lesions of blastomycosis only in the cecum. Complete 
extirpation of the cecum and the terminal portion of the ileum apparently produced 
acure. The authors state that in this country the majority of cases of blastomy- 
cosis have been reported from the Chicago area. 

Gastrointestinal Problems Relating to the War.—The effect of the war on the 
incidence and variety of gastrointestinal symptoms is becoming increasingly obvious. 
Many of the articles already referred to have a direct bearing on the medical care 
of troops or personnel engaged in war activities. Civilians as well as persons. in 
military service are affected by the pressure and strain of war conditions. Gastro- 
intestinal disease among industrial workers ranks second only to respiratory disease 
as the greatest cause of absenteeism in industry. McGee and Greger **? report that 
nearly 20 per cent of the time lost by the employees of a large powder company 
was due to gastrointestinal disease. Eighty per cent of the digestive disorders 
could be classified under the heading of gastrointestinal upset and colonic dysfunc- 
tion. The incidence of gastrointestinal disease and the distribution of persons 
suffering from any of its phases are thus a cause of increasing concern in the armed 
services of all countries. Peptic ulcer, gastritis and specific infections of the bowel 
constitute the vast majority of organic ailments encountered in the alimentary tract, 
but an even larger number of indeterminate gastrointestinal complaints due to 
disturbances of function of digestion are presented and offer serious diagnostic 
difficulties, particularly because of their psychologic aspects. 

All authorities agree that the diagnosis of ulcer precludes the performance of 
active duty and justifies exclusion or rejection, as the case may be, except in a 
small number of individual cases in which limited service for particular purposes 
is indicated. 

Any of the factors responsible for the high incidence of dyspepsia with no 
demonstrable organic disease are obvious. Psychologic disturbances, including 
boredom from a protracted period of training, the disposition of men to areas where 
recreation of the type they are accustomed to is not to be had or where they suffer 
anxiety about their families and the irritation caused by their comparing their pay 
with the high wages of munitions workers, cannot be overlooked. An excellent 
discussion of the dyspeptic soldier and his disposal is to be found in an article by 
Hill,*°* who reports his experiences with British troops. 

In the Swiss army ** gastric tumors and recurrent gastroduodenal ulcers 
constitute cause for rejection from active service, as do the severe forms of anacid, 
atrophic gastritis resistant to treatment. Knapp,*®® in Switzerland, reports that it is 
impossible to render a final decision regarding fitness for service of persons with 
various gastric disorders until adequate exclusion of serious disease has been made 
by roentgenography—a conclusion about which there can be no controversy. 

The importance of gastroscopy is stressed by Gill,*® as well as by many Ameri- 
can authors, and he analyzes the results of over 1,000 gastroscopic examinations 
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of persons in military service. According to his studies, nearly half of 806 soldiers 
had gastritis, but this percentage is considered altogether too high by Edwards,**’ 
who found a much lower figure for the incidence of gastritis. He cites 2 instances 
of serious gastritis in young sailors who had suffered great hardship on constant 
mine-sweeping patrols in the North Sea. Such a finding is undoubtedly to be 
encountered in many instances among men engaged in work on small vessels in the 
North Atlantic, and may be a cause for serious disability. 

The relation of gastric disease to military service needs classification. This is 
pointed out by Palmer,*** who stresses particularly the fact that ulcerative gastritis 
may be associated with an ulcer-like distress or with massive hemorrhage or both. 
Patients with this condition, for practical military purposes, should be included in 
the group with ulcers and should be treated accordingly. 

The actual incidence of gastritis capable of producing symptoms in the armed 
forces of the United States is indicated in reports by Gold *°® and McGlone.*°° The 
groups studied are too small to be conclusive but indicate the potential importance 
of gastroscopic findings. 

Authorities agree that the majority of patients suffering from ulcer in the armed 
services on occasion had symptoms of ulcer prior to entering service. Recent 
reports from certain fronts are beginning to suggest that the incidence of new 
ulcers in patients previously free from symptoms of ulcer may be increasing, but 
statistical data are not yet available. Such a finding would not be surprising but 
would be of tremendous importance as indicating the causative influence of pro- 
longed stress and strain. In the American services, duodenal ulcer predominates 
by a tremendous percentage over gastric ulcer. Reports by Chamberlin,®° Logan 
and Bransford *°? and Flood °°* indicate that between 85 and 95 per cent of all 
patients with ulcer had duodenal lesions. In the Surgeon General’s report, quoted 
by Flood, the incidence of gastric ulcer in the United States Navy was 15 per cent, 
a figure identical to that reported in the Royal Navy by Wade.** 

Psychologic factors predisposing to ulcer are well recognized. That these may 
be operative even in noncombat duty has already been emphasized and is again 
stressed by Dunn,*°* who states that the frequency of gastroduodenal disorders 
may be partly due to prolonged tension in men who have been mobilized for war 
but who have little opportunity for carrying off emotions in combatant activity. 
Such a conception is borne out by Wade’s statement that in his comparison of men 
on active service in the Royal Navy with reserves and “hostilities-only” personnel, 
the ratio of men with dyspepsia in the two groups was found to be 1 to 3.7. 
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The incidence of perforation from ulcer has increased, as indicated by the figures 
presented by Riley.°°* In the Royal Victoria Infirmary in Newcastle, there were 
200 perforations in 1939, 222 in 1940 and 251 in 1941. The probable cause for 
the increase in perforated peptic ulcers in London is ascribed by Stewart and 
Winser ° to increased anxiety and tension. Figures obtained from 1937 to 1940 
from sixteen London hospitals showed a statistically significant increase in perfora- 
tions during the first heavy air raids of the fall of 1940. Ninety-three per cent 
of the perforations were in men. An interesting fact in this report is found in the 
statement that the peak incidence for the entire four year period was in persons 
from 50 to 60 years of age. This figure is in sharp contrast to the peak incidence 
during the air raid period in 1940, when the largest number of persons affected 
were between the ages of 21 and 40. 

One of the most interesting, as well as one of the most distressing, types of 
injury encountered in the present struggle is that known as immersion blast or 
hydraulic abdominal concussion. The outstanding feature of this condition is 
forceful compression of the abdominal or thoracic organs produced in partially or 
completely submerged persons. The explosion of a depth charge may give some 
manifestation in the air by blowing surface water up, but its chief effect is attained 
in the water within a radius of several hundred yards. Damage occurs particularly 
to the lungs and the walls of certain intestinal loops. It may be slight or severe, 
depending on the intensity and proximity of the blast waves. The rupture of intes- 
tinal vessels produces ecchymosis and hematoma in the wall of the affected loops 
and subsequent ileus. Perforation may occur, with resulting generalized peritonitis, 
abscess formation or intestinal gangrene. Damage to the stomach or intestinal 
tract depends, among other factors, on the presence of air in the viscus. Some 
protection can be obtained from kapok or from rubber coverings, such as are found 
in “Mae West” life-preservers. Observers seem to agree that operation should not 
be performed except for recent and rapidly diagnosed perforation or strangulation. 
In most instances treatment should be predominantly conservative and should be 
directed toward the prevention or treatment of shock. A complete consideration 
of the condition is to be found in a symposium °* on immersion blast injuries 
by several contributors, which covers a discussion of the mechanism and pathologic 
features of the condition, the surgical aspects and the roentgenologic findings. Addi- 
tional articles contributing importantly to the same subject, including the experi- 
mental reproduction of such injuries, are presented by various authors (Auster and 
Willard *°°; Friedell and Ecklung**®; Greaves and others®*; Pinnock and 
Wood *??). 

A most comprehensive article by Gordon-Taylor *** on the abdominal surgery 
of “total war” includes the results of two and one-half years of war experiences 
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in England. This article covers abdominal injuries suffered during “total war” 
encountered both in military service and in civilian life. Six hundred cases are 
analyzed, and careful histories are given illustrating abdominal injuries in preg- 
nancy and parturition, injuries from glass and bomb fragments and bone fragments, 
trauma due to nonpenetrating missiles and bayonet wounds. The value of therapy 
with sulfonamide compounds is naturally emphasized. The author states that 
despite the gravity of the wounds and the frequent association of multiple injuries, 
approximately 50 per cent of the patients with abdominal injury for which operation 
was possible survived. The percentage of recovery from injuries of the stomach, 
small intestine and rectum is much higher than that observed in the last war. The 
recovery rate from injury of the large bowel is about the same as in the preceding 
period. The frequency of acute dilatation of the stomach, in cases both of abdomi- 
nal injury and of damage to other parts of the body, has been impressive. This 
phenomenon may occur as an immediate concomitant of the injury or may com- 
plicate the later history of a laparotomy undertaken to repair abdominal wounds. 

The importance of antityphoid inoculation is dramatically presented in an article 
by Boyd *'* on the basis of observations among Italian prisoners taken in the 
Libyan campaign and of somewhat similar observations made on a large number 
of British prisoners kept in Axis concentration camps. The conclusion was reached 
that the relative immunity to typhoid enjoyed by the British troops in captivity 
was attributable to the use of a potent vaccine. Similar immunity was not enjoyed 
by the Axis forces, who had a high endemic rate and among whom an outbreak of 
considerable magnitude occurred despite inoculation with vaccine of Italian manu- 
facture. In one concentration camp of 24,000 British prisoners, 12,000 cases of 
dysentery occurred because of almost impossible sanitary conditions. As far as 
could be learned, no case of typhoid was encountered in this large number of 
persons. Among Italian troops previously inoculated and captured in Libya, a 
major outbreak occurred in 1940. The newly captured men were inoculated with 
British vaccine, and from that time on the incidence of typhoid was low until the 
influx from the El] Alamein battle started in 1942. Roughly 1,200 cases occurred 
among Italian prisoners between 1941 and 1943, inclusive. An unusual sequel of 
typhoid inoculation is recorded by Bowers and Shupe.*** Immediately after each 
new increment of troops was inoculated against typhoid in one United States Army 
camp, the authors noted that there was an influx of patients with acute appendicitis. 
The time relationship between the inoculation and the development of acute appen- 
dicitis was so striking that they investigated the situation and concluded that acute 
.appendicitis on the basis of luminal obstruction by swollen lymphoid tissues was 
not a rare sequela of typhoid inoculation. 

One hazard encountered by the Army during maneuvers in this country is that 
of bites from black widow spiders. One report on this is made by Halter and 
Kuzell."* The differential diagnosis is especially important, since there may be 
striking confusion between this condition and a surgical condition of the abdomen 
and peritonitis due to ruptured peptic ulcer or acute appendicitis. Another con- 
dition encountered by Army physicians is that of strain of the rectus muscle simu- 
lating acute appendicitis. Bowers and Richard *** report 8 cases of this disorder 


514. Boyd, J. S. K.: Enteric Group Fevers in Prisoners of War from the Western Desert 
with Special Reference to Prophylactic Inoculation, Brit. M. J. 1:719, 1943. 

515. Bowers, W. F., and Shupe, L.: Acute Appendicitis: Sequela of Typhoid Inoculation, 
Mil. Surgeon 90:413, 1942. 

516. Halter, B. L., and Kuzell, W. C.: Black Widow Spider Bites in the Adult Male, 
Mil. Surgeon 92:427, 1943. 








JONES—GASTROENTEROLOGY 197 


seen in a period of six weeks at Camp Chaffee. The presence of a mass and/or 
ecchymosis and pain in the region of either rectus muscle is presumptive evidence 
of strain until proved otherwise. The mistaken diagnosis of acute appendicitis is 
frequent, because of pain in the lower part of the abdomen, mild fever and leuko- 
cytosis, mild nausea and rebound tenderness. In the cases presented, the two most 
common causes were thought to be forcible flexion of the trunk incurred while the 
patient was scaling a high wall and hyperextension of the trunk due to a high 
jump into the air. 


Miss Kate A. Spencer and Miss Phoebe O. Nichols gave valuable aid in the preparation 
of this article. 
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Miotonias. By Alfredo Lanari. Pp. 277. Buenos 


Aires: Imprenta Ferrari Hnos, Bmé, 1943. 


In his introduction Lanari begs forbearance for the 
use of the single word “myotonias” as the title of his 
book, inasmuch as it gives the impression that the 
various diseases in which the symptom is prominent 
are nosologically related. But he goes on to say that 
the work of other investigators and his own studies 
point in that direction. He then discusses the history 
of this symptom since the first description by Bell, in 
1832. In the analysis of the etiology he separates the 
hereditary from the acquired myotonias. In the former 
the hereditary factor is an autosomic, dominant trait. 
In myotonia acquisita hypothyroidism is extremely fre- 
quent, but he considers it only an exciting factor, for 
even after the myotonia disappears with treatment the 
response of the muscles to acetylcholine is the same as 
that in the hereditary forms. Furthermore, the author 
discovered evidences of status dysraphicus in both his 
cases of the acquired form, a condition almost universal 
in his entire series. He conclules that for the myotonias, 
as for Friedreich’s disease and syringomyelia, status 
dysraphicus constitutes a genotypical milieu. 

Lanari reports and analyzes 14 cases in which the 
myotonic syndrome was presented; 6 of myotonia dys- 
trophica, 6 of Thomsen’s disease and 2 of acquired 
myotonia. He agrees with the investigators (Batten, 
Gibbs and Steinert) who deny any relationship between 
myotonia dystrophica and pseudohypertrophic dystrophy. 
He calls attention to the suggestion of others that 
Thomsen’s disease is an incomplete form of myotonia 
dystrophica in which the muscular dystrophy has not 
yet appeared, but affirms that he has not been able to 
reach that conclusion from the study of his own cases. 
He points out that the idiomuscular reaction is the 
characteristic of myotonia, while myoedema is only in- 
cidental and may be due to coincidental factors (i. e., 
hypothyroidism in hypertrophia musculorum vera). 
From the study of the electromyograms and the action 
of drugs, such as prostigmine, acetylcholine and epi- 
nephrine, injected into the artery with the circulation 
cut off, Lanari concludes that myotonia is determined 
in the muscle itself. But he does not deny the possi- 
bility that there may be an underlying lesion in some 
part of the nervous system, perhaps the diencephalon. 

Every phase of the syndrome is carefully presented, 
and an attempt is made to cover any debatable point 
in the etiology, pathology and semeiology. The chapter 
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on treatment is up-to-date and conservative. 


The book 
is written in concise Spanish and is well illustrated. 
In the opinion of the reviewer it is a fine addition to 
the literature on the subject. The bibliography is ample. 


Frontiers in Cytochemistry: The Physical and 
Chemical Organization of the Cytoplasm. Edited 
by Normand L. Hoerr. Price $3.50. Pp. 334, with 
portrait and 98 figures. Lancaster, Pa.: Jaques 
Cattell Press, 1943. 


This book consists of a series of fourteen articles 
which represent, in expanded form, papers contributed 
to a symposium that was held at the University of 
Chicago on Nov. 13, 1942, in honor of the seventy-fifth 
birthday of Prof. R. R. Bensley. The general subject 
is the chemical structure of cytoplasm, which is seen to 
present a variety of interesting aspects, both theoretic 
and practical. Among the former are the isolation of 
mitochondria for analysis, the study of protoplasmic 
fibrils by means of the electron microscope and the use 
of the ultracentrifuge and of electrocataphoresis in fresh 
discoveries of substances that lie in the twilight zone 
between living and dead material. Among the practical 
aspects are carcinogenesis in epithelium and chroma- 
tolysis in motoneurons. The series is introduced by a 
foreword by Hoerr and an appreciation by Cowdry «nd 
closes with a review of the chemistry of cytoplasm by 
Professor Bensley. It makes an attractive volume for 
the medical reader interested in biology. 


Afecciones del endocardio: Contribucion al es- 
tudio anatomo clinico de las affectiones del 
endocardio. Theses by Dr. Manuel Perea Munoz. 
Paper. Pp. 363. Buenos Aires, Argentina: Uni- 
versidad Nacional, 1942. 


This work is the result of painstaking study and re- 
search on the part of the author. The material was 
obtained from 1,000 autopsies, 206 of which revealed 
endocardial disease. There are many photographs of 
specimens and of histologic sections throughout the 
book, serving to illustrate and emphasize concepts 
brought out by the author. A fairly successful attempt 
has been made to classify and to discuss all diseases of 
the endocardium from the point of view of etiology and 
pathologic anatomy. The bibliography is extensive and 
complete, covering the literature on the subject in dif- 
ferent languages. 








2 ee 





fro 
of { 
26. 
Tea 
reat 
con 
hen 
occ 
seve 
the 
in y 
Afte 


F 
Gene 
) A 
partr 
Gove 
ra 
I. Dj 
Diffe 
(Ap 









